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SIR, | 
4 2p” not. any” 
great Opinion I 
' haveof my Pre- 
_ Performance , 


A 3 Cthough 


P, 


The Dedication. 
C though there are 
fome who would 
petfwade me, that 
it is not altogether 
> ©xma ) that 
makes mepreſumeto 


- 


F 


prefix Your Name : 


before it. My 


Indeed, amongft 
Men of Senſe and 
Learning, Truth for 
the moſt Part brings 

it's. 


{he Dedication; 
its own Recommen- 
dation along with it, 
and finds t at Can- 
ad. and: ready Re. 
ception which it de- 
icrves.But the Gene- 
ality of _ Mankind 
will not reliſh any 
thing, that bears not 
in. the Front ſome 
great and eminent 
Name.. 2 
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The Dedication, 


And for this Rea- 
ſon It. is, that I have 
made. bold to. make 


this Dedication. |... 
-...Your real; Woxth 
which hath | deſex- 
vedly placed you | 


in. two Eminent Sta- 
tions, to both which 
you do . more Ho- 
nour than you. re- 
ceivefromthem:And 
the Encouragement | 

and 


The Dedication. 


andFayour youlhew 
to'all Perſons of In- 
duftry,” i Vertue and 
go00d Learning under 
your” Government , 
ſoon determined he 
in theChoice of ſuch 
a-Patron; though my | 
ſmall Share of each 
of the; latter, could 
merit heicher of the 
former. 
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The-'Dedication. 


And here,accord- 
me "to the -uſual 


ONS , Þ might! cakly 
-enls _ upon '{o'farr 


-x Character ; But as. 
:#t iS your peculiar 


Delight. to oblige'& 
do good with all the 


"eaſe and ſweetneſs 
-maginable, fo-with 


little Noiſe 'and 
 Oltentation poſlible-- | 
And 


And1 ſhogld ſooner 
hope for your Par- 
_ for this : Pre- 
bf LLHL Ma: and. the 
Þ ts:of my; - Book, | 
than for ſack. att” At. 
tempt- uU 

| VION: gar = 


uk ſhall therefore. 
-only add, that you 
would be pleaſed to - - 
| —_ this asa Teſti 


The Dedication. 


mony of my Duty 
and Gratitude, and 
that 1 ſhall: always. 


remain, bi 


\ (Reverend STR, 


Tour 


" - 


Ever Obedient 
and Obliged - 


If; , 


Servant + 


R. BOULTOMN. 


To the very - 4 
L E A R: N; E D: 


AN D' 


JUDIC1IOUS 
Dr. KR. ANGELL, 


Reſident i in the. 


CITY of CHESTER. 
Learned Sir, - 


iJXTEEN Tears Edu- 
| cation.in a Univer fity,and : 
4 great, many. more in 


—. proved in' ſuccesful and 
judicious Pradtice, hath ſufficient= 


ty 


/Fhe Dedication. 
 by« qualified Tou for a Fudge and 
Patron, 'when I confider the: for- 
mer and withal my own Vzak- 
»eſs,.' T confeſs have leſs Reaſon 
#0 gefire the latter-: But fence it 
uſually happens ' that thoſe' that 
are-leaft ' ſubjef. to Faults are 
commonly candid Criticks, and 
.waſ? -reaty to: forggve others 's,, 7 
am bolder 20 beg your Patronagg ; 
ger aips\for-it's Faults, fince that 
\#s below your Fudgment,but what - 
ever Truth. 4 contaived. init, 
\which will ſcarce. be deny ty 
One that is ſo much an Fncan-.. 
rager of Learning. . 


"But, perhaps: I ouphd.to make 
an. Apology to Toy as well-ay the 
World, . for deviating frenm the 
* Wo. Opznzons. 


[-1 
Fs. 


Opiabus .of fome prove? Mew ; 


eſpecially of that never #00 much 
Honoured Dr. Willis, 'who c10ns- 


- One of the Greateſt: Phyſrtiaus of . 


his and preceding Ages. And 
rruly all that T can ſay for "my 
ſelf, 1,. That as it would be:be- 


ow the Charafer of » ſo Great-a - 


Man, to write ' any Thing upon 
any-0ther: Conſideration, - than-as 


Improvementsf Knowledg amd 
Truth ; /o, andoubredly; he would 


wot defire an a Thx orion . 
be believe exreg it ſeemed. 


ſo. 


That then which 1 hope, will 


be an" Apology + for ſuch an" At- 
tempt, 'w, That I have confde- 


Fed 68-Opipton ith no-other De- 
figs 


'The Dedication: 

fig than” an Endeavour afttr 
Truth," and have offered nothing 
againſt his Opinion, but plain and 
unprejudiced Reaſons ; and though 
T'have given” Reaſon enough to 
prove” he was miſtaken in this 
Point, © yet I muſt ever have the 
greapeft Veneration 'aud Eſteem 
for all ſuch Men of unparat- 
telled Worth and Learning, and 
fo-candidly Ingenuous. 


But whether this little BOOX 
may pretend to any Reaſon for 
what it offers or not, I am more 
encouraged to ask Tour Patronage, 
it being approved by Men of n6- 
ted Learning and eminently Ju- 
 dicious, the Preſident and Cen- 

ſors" of the. College of | Phyſiti- 
| : ans 


The Dedication. 
ans, of. which Number that your 
Self 1s not a Member, no. other 
Reaſon can be given, but -that 
Tour own Choice of a more. reti- 
red Life hath fixed you in that 
CITI, where you are now re» 


fident, to the Satisfation and ... 


Good of thoſe that commit them -- 
ſelves to your Carec 


0 But, Learned Sir, That 1 


may not preſs too much upon your 
Patience, That Patronage. which 
you were pleaſed to Give my 
Laf?, when I was a Stranger ts 
Tou , both encourages me 10 hope: 
for it, now Tou have been plea 


ſed to take me into Tour Favour ; 


and .alſo, that Tou'll Pardon me 
for taking this Liberty, ſince it 


[5 


The Dedication. 
# ouly deſigned to teſtify my Gra- 
titude fer thoſe Favours Tou 


have alueey been pleaſed to Con- 
fer on 


Your 


very Humble: .... 
| and Obliged®- 


S cryang.. 


R. BOULTON. 
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OF THE 


HEA TY 


or THE 


[BLOOD- | 


\VEN. Philoſophy In 
General is {o Our K 10w- 


Myſterious , tedg in 7hi- 


and ſo infi- {Yopby i 1i- 
mited to & 


nitely out ofthe reach jna1! rare of 
of our ſhort and weak the Creation. 
Capacitics ; that the beſt of 
Philoſophers may truly be ſaid 
lO B to 


2 The Introduftion. 


ro have, but a flight and ſuper- 
ficial -Knowledg of #t : Foraf 
that ſmall Part we know, be 
compared with what we know 
not; all our Knowledg is bur as 
an inviſible Speck ; thoſe things 
co which it extends, being -in- 
conſiderable , if compared with 
that valt and endleſs Mals-of 
rhe Univerſe. 
But although that Parr of the 
Univerſe, which 
Which is furriſh= 11 {ſome Meaſure 
ed with 0vjets 100. yes: within: the 
copious for .* qur 
Senſes Cope of our 
Senſes, be ſmall 
and inconſiderable, when com- 
pared with the valt Extent of 
the whole Creation; yet when 
we refle&t on the vaſt Variety 
of Objets, contained within 
thole narrow Dimenſions ; + we 
find, 


prom x 


_—_ >. WW 9 _» vs 


m5 


The Tatroduction. 3 


find, and muſt needs acknows- 
ledg it very conſiderable; and 
fuperabundantly furniſh'd with 
Matter for our Scales to: work 
upon. 

For, theExtenſion of ourKnow- 
ledg, as to thole 
Objects;is bound- 7 »#ich,arthe 
ed-by Limits not kd Kh 
very fſpatious ; Jedg. 
& notwithſtand- 
ing the Diligence and Induſtry 
of Learned Men, and the great 
Improvements, made. in moſt 
Parts of Knowledg : The wt- 
feſt Men,and the moſt profound 
Philoſophers muſt of neceſſity 
Own, that 'of thole Things 
they know moſt, their Know- 
ledg is very imperfe&. We know 
but in Part,and indeed {o (mall 
2a Part, that it chiefly {cems to 

D 1  1n. 


4 The Tatrodu#tion. 
inform us, moreſenlibly of our 
Jonorance. 
Bur ſo plcaſant and defirable 
is Knowledg;and 
The Pur/its of we find fo much 
Knowlelg very de- j ; 
frable. uncaſinels in Ig- 
norance, when 
once we have taſted of it; that it's 
impoſſible to abſtain from a fur- 
ther Purluit after it at leaſt, not- 
withſtanding the vail diſpropor- 
tion betwixr our. Knowledg and 
Ignorance, which continually 
Iyesin our way todiſcourage us. 
And as we thirſt after Know- 
ledg, with a de- 
Eſpecially of that fire to attain to 
which ws mojſi Ad- 
ALNLEIOUS. a more adcquate 
and compleatAp- 
prehenſion-of .ic; ſo we moſt 
eagerly purſuethole Parts of it, 
which we hope to underſtand 
moſt 


The Introdultion. 5 


moſt clearly, and which we 
expect to make a Progreſs in, 
with the moſt conſiderable Ad- 
yantege. 

Since then the Microcoſm, 
which 1s, as if it > 
were a Type and Fa 1 
Epitomy of the Truth aid Certdin- 
Macrocolin, lyes 77,79 Mie 
much more with- ,;,.,4 . 
in the narrow ” | 
Cope of our Senſes; ſince we 
can dive and ſearch into all, 
and the inmolt Receſles of it ; 
and come nearer to thoſe 
Springs and Fountains , upon 
Which all the Efftes, we per- 
ceive in it, depend ; we have 
much more folid and firm Foun- 
aations to proceed upon, than 
in any other Parts of Philo- 
tophy whatloever'; and may 

B 3 Nuch. 


6 The [atroda7inn, 

much more realonably hope for 
Cerrainty-and Truth ; beſides 
the Purtais of ic, mult needs be 


not ohly more Pleatant, but. 


Advantagious. 
And although in aMan's Bo- 
dy, ſome Things 


I'hbere it is eaſil 
ret iedſly re much: more 


attained. 


apparent & clear. 


than orhers ; yet the moſt ob- 
{cure, may calily be ſo far ex- 
plained, and underſtood ;as is 
neceſlary and ſubſervient: to 


thew rhe Uſe of them, and'ro. 
what Ends they were deſigned. 


Amongſt thoſe rhat are ac- 
counted molt ob- 

The Hear of the ſcure, the Heat 
in refed of* >; of the Blood 
Cauſe, is unfortunately 
| one; bur - the 
Reaſon why it is {o, is: not 
that 


WEL” 


The Introdudtion. 7 


that ir 15 leſs apparent in it ſelf 
buc rather the [nadvertency of 
thoſe that ſcarched into. it: If 
poilible ſuch grear Men, as 
= have writ concerning it, may 
| be guilty of '{o great a Fault, 
which (although otherwiſe no 
{mall one) is much more cxca- 
ſable: in thoſe, whole more 
weighty Concerns take 'em of a 
deeper Enquiry. Te 

Since then, ſo many learned 
Men, and thoſe to whom Phy» 
fick is not-leaſt obliged, for 
conſiderable Improvements /, . 
have writ on this Subject; 1 
think it not only Juſtice, but 
alfo Reaſonable, I ſhould ſhew 
upon what Grounds, and for 
what Reaſons I have rejected 
their Opinions, before | rake 
teave to propole my own. 

| DB 4 it 
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The Iutroduiſion. 


It would bs 
needlicls toripend 
time in Informing 
my Reader, that 
both Antient and 
Modern Writers have endea- 
voured to account for it; and 
it would be Information to bur 


Both. Amntients 
&1d Moderns have 
differed as 10 the 
Cauje of it. 


a few : ſince none that have made 


any conſiderable Progreſs in 
- ſick, can be ignorant of it, 

all only as briefly as I can, 
flor the Opinions of the 
Antients, that it may better ap- 
pear to the more unlearned, 
wherein they are deficient; and 
then, I ſhall conſider the moſt 
remarkable Opinions of the 
Mocerns, thar leſs competent 
Judges, and young Students in 
Phyſick, may ipend leſs time 
in convincing themſelves, how 


far | 


7be Introduttion 9 


far they come. ſhort of explain» 
i:1g, the Reaſon of the Heat © 


' the Blocd. | 


Amongſt the 7h. opinions of 
Ancients , Who the Anuentrs Very 
wanted thoſe Im- $9241 ond In 

ſatisfattory. 

provements-1in A- 

natomy, that have been made of. 
late, to diret them in their 
Judgments; ſome fancied that 
it proceeded from a Calidum- 
innatum,..Or innate Heat ; which 
was fixed and rooted in all the 
Parts of a Man's Body, before 
his Birth; end that This con- 
tinued Heat, by communicating. 
it {elf ſucceſſively to the Nou- 
riihment of the Parts, as ſoon 
as_ it was receiyed by them : 
Which indeed was ſo weak 
and ſuperficial an Account of 
B 5 It 


10 The Introdutting. 


it, thatit ratherferved ro pleaſe 
the Unlexrned, then to fatisfic 
the Curious, and morciInquiſt- 
tive. Others thought, that 
there was a ſort of Flame lodg- 
ed in the Heart, which kindled 
the Blood as it paſſed throughir. 
But Modetns having learnt by a 
furcher and a deeper Inſight tn- 
ro Mens Bodies; that the for- 
mer of thoſe was rather rhe 
Efte& ; than the Canfſe ; and by 
frequent DiſleRions, that rhe 
Hearr was altogether incapable 
of containing ſuch a Flame, | 
and alſo thar that which they | 
{uppoſed to be the Pabulum of it, | 
ro be clotted Blood ; rhey have. | 
with ſuthcient Reaſon, rejected | 
them both. Wherefore paſſing 
by theſe, I ſhall proceed to con- | 
fider thoſe Modern Opiniorts, | 
Which 


The [ntrodaclion, LL 


winch are thought moſt wor- 
thy our Conſideration. 


The firſt that —— 
[ ſhall rake No- E010.” 
rice of, is, the 
Opinion of the moſt Ingenious 
Dr. Wilis; who although. in 
ſome things he hath had che 
Fortune to be miſtaken, with. 
other Learned Men (the beſt 
being not exempt} yet for 
the moſt part, hath made the 
greateſt Improvements of any 
of his Predeceſſors in The» 
ory. 

- This Learned Who aſſerts that 
Author, in the ghere are three Way's 
eight Paragraph © Thich Liquids . 
or thereabouts., ©” ** 
of his Exercitation concerning 
the 


12. Of the Reaſon of” the 
the Heat ofthe Blood, takes 
Notice; that there are three: 
Modes or Sorts of Cauſcs, by 

which Liquids grow Hot. 
Firsf, a calido ad moto, or by 
applying«them ro- fomething 
that 1s Hot; as when Water 
boyls over the Fire. Second!y, 
when” Saline Corrofives mu- 
rually act upon one another, or 
on ſulphurcous Bodies mixed 
with them, by an intenſe and 
powerful Apitation. Z7hzrdly, 
when a Liquor abounding witlx 
mucſ Spirit or Sulphur, rakes 
Fiamefromfome otherBody.And 
11 the next Paragraph, he ſays, 
that there are other ways of 
Calcfaction ; as Fermentation, 
Putrefaction, and Attrition ; but 
the ſeare only obſeryable in ſo» 
lid Bodies, > 
| The 


Fleat of the Blaod. 1.3 


The Deiign And thin the 
of which, 1S, tO Bloed grows 408 
Drove, that ſince. 7 {hor 
the Blood | hath not any: ather 
Boiy applied, to communicate 
Heat to it; and ſince it is not 
impregnated With Saline Cor- 
rofives; bur is ſufficiently ftock- 
cd with Sulphureous Particles 
E and ſince Fermentation, Pu- 
tretaction, and Attrition are 
only the Caules of Heat in ſo- 
iid Bodies: [rc muſt needs be. 
preſerved 1n a: continual Heat, 
an Accenſion of it's Sulphure- 

vus Pabulum. 
| But it we do- PE 
but.duly conſider 2,7 7H 

anſwered that there 
how Heat is pro- is but one way-in 


: Philoſophy by which 
mored in all theſe ;,; MER, days 
E ieveral ſorts of 

Subſtances; it will preſently 
appear, 


14 Of the Reaſon of the 
appcar, that in Pluloſopny, | 
there is but one way, by which 
all, whether Liquid or Solid 
grow Hot; and if fo, then it 
will follow, that whether we lay 
the Blood grows Hot, by ap-| 
plying of a hot Thing to it, or 
Saline Corroſives; whether by 
Fermentation, Accenfion , Or 


_ Arrrition, it will be equivalent- 


ly the ſame. 


To make it e- 
Several degrees 


ly in Degrees of «a there 1s but one | 
p-cultar Power 10 way, by which 


cauſe Heat. 


all Bodies grow | 
Hot; and thar to ſay, that the | 
Heat of it proceeds from the | 
Applicationof other hot Bodies, | 
Saline Corroſfives, Accenfion, 
Fermentation,or Attrition, is but || 
to expreſs the ſame thing —_ | 
rai 


Heat of the Blood. rus5 


J cal ways; fince they are all e- 


quivalentiy performed the ſame 
way; we are'to confider, what 
isthe Narure of hot Bodies, and 
wherein their Power conſiſts ; 


E cither ro cauſe Heat themſelves, 


or to communicate that Power 
to others: And becaule feveral 
remiſs Degrees of Hear, ditfer 
only in Proportion from Fire, 
which is the moſt intenſe; and 
becauſe, That is free from thoſe 
Masks and Clouds, which in- 


| tervene it and our Senſes, when 
! it is in more remiſs Degrees; 
{ che beſt way to underſtand the 


Reaidns of Heat, will be to 


conſider, wherein the- eſſential 


Nature of Fire confiſts. 


Amongſt 


16 The Reaſons of the 


And Fire, which Among(l Puilo- 
is. tb: kicheſt, is {ophers, although 
rerified Mater in 53. 1s very dubi- 
« ſwiſe Monomn + i ta 
which Maked in OUS, what 1t 15, 
different Subjects that cauſcs. Fire 
afetts 161 01r Sight. ro difer ſo much 
from ail other Subſtances; yet 
it is by the Conſent of moſt 
Moderns, and evident from 
Flame it feif, and the manner 
that it deſtroys other Bodies by, 
that it is made up of rarified 
Matter, whoſe Parricles are in 
a {wift and powerful inteſtine 
Agitation, and of a peculiar Fi- 
gure and Size : And it Fire be no- 
thing elſe, butMatter rarificd and 
in a. ſwift Motion; and from 
that ſwift and. intenſe Motion, 
of Matter, affefting our Or- 
gans of Sence, we perceive 
Heat; we mult needs —X 

that 
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that whateycr rarifies” Matters 
and purs it's Parts into a brisk 
Motion, is the caufe of Hear. 
And alchough according to the 
| Diverſity of Subjects, that Heat 
is diſperſed through, it hath 
different Appearances to our 
Senſes, and in moſt, it's Light; 
which, when it exiſts ſeperate» 
iy, is always joyned with it, 
1 þf tis obſcured by the Interpoſiti- 

on and Mixture of other Mat- 


p ter; yetif Heat depends Eſſen- 
- Prially upon the Effects, that ra- 
 Prifted Marrer in Motion hath 
| [| upon our Senſes; it is undeni- 
\ || ably crue, that Hear is cauſed 
| || only one way, Remotely and 
"| Proximately, with reſpect to 


Matter in. Motion, and the 
| Effect it then hath upon us, viz. 
| By puting the Parts of Matter 
Ts into 


18 Of the Reaſon of the 

into a brisck Motion, to affe4 
our Senlcs With Violence 6 
nough ro:caulc ſuch a Senfart 
on. 15374 
But, bcfore I proceed to''a 
further Proof of what I have 
aſlcrted,, viz. That there is 
but one Way in Philoſophy; 
by which all Things grow hor; 
i being a' Controverſy, whether 
Heat be actually in the Body 
thar cauſes it; or whether Mat- 


ter in Motion only produceth 
fuch an Effet as the Senſe of 


Hear, upon our Senſory ; al- | 


though ir is not requiſite, [ 


ſhould here Publiſh my Opini- | 
on of it, yet it is neccſlary 1 


ſhould cxplain what I mean, 


when I ſay, that Heat i is only | 


produced one Way ; or that | 
Heat is cauſed, by putring Þ 


the | 


F 


-*Þ 

j 
Ev 
SE. 
<. 
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tie Parts of Matter into a {wift 
Motion ; or that Heat depends 
on the Efics, which -rarified 
Matter hath upon our Senſcs,. 
whea it 15 in Motion. 

Bur if I were here to declare 
my _—_— - 
this- Point which _ Het is not 4- 
is ſo diticrently Pe rk: bs 
held by Various potentially, becauſe 
Philoſophers ; I = a HR 
ſhould ſays, that 4 Senſation. 
as' far. as. [ can 
conceive of it, Heat is not a- 


| tually in the Body that caules 
| it to be perceived, by our Sen- 


les,bur potentially ; in as much 
as that Body hath a Power to 


| cauſe ſuch a-Senſation. 


And although a grear many 


{ may wonder ; that Fire, which 
| cauſes Heat, ſhould not be hor 


It 


37) Of the Reaſon of the 
: | : T 
it (elf; yer there 1s as muci. 


Reaſon to believe, that it Fo 
not; as that a Sword whic 
will cauſe Pain, 1s not Pain it 
ſelf : For thoſe who think tha 
Fire which caules Hcat,1s Heatf 
it ſelf; take the Cauſe for the F 
EfeR, and affirm it to be fo. | 
Beſides, Heat being only oþ. 
Senſation ; and it.; 
Feat 1s Ovily 4 

Senſation muich being impoſlibll 
is atually where there ſhould be 
teF Oy 9 accnſation,w her 
there 1s regs | 
it 15 impoſlible there ſhould be. 
Heat, where there is only Fire 
and no Senſe for ir to work| 
2D0N : Flo Hear is not a Mode 
of Aarter rarificd and in Mo-l 
tion ; but an Effet of Matte? 
to molified. Bur, fay they, it f 
35 18poſitdle for us to think fo; 
rruly 


A / 


4 
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Eruly, if we arc not direQca in 
pur Thoughts by Reaſon we 
nay i1rrationally think , that 
Matter in Motion, which only 
auſes Heat, is Heat ; bur 1i 
ur Reaſon proceeds upon thole 
TMcdiums which our Senics 
Furniſh us with, and certainiy 
Wccan Of NO cates we thail 
Fealily be induced to bcoiiove, 
that the Cauſcis not the Effect; 
Fthcre being a great dcal of Rea- 
{on for us to believe ſo; though, 
rp 
> {none to the contrary. 
f When then [ fay, that Heat 
hs only produced one Way ; | 
Emcan that therc is but one Way 
kl 
Ito modify Bodics, ſo, as Lu 
{make them capable of cauſing 
| Heat ; when they affect our 
ct 
'Senfory : : And whenT ſay, that. 
| Beat is cauſed by putting the 
Parts 


q 


22 Of the Reaſon of the | 
Parts of Matrtcr into Motion | 
I mcan, that a Power of procu- 
cing Heat is cauſed fo: And 
when I ſay, that Hear depends 
on the EfieR, that rarified Mat- 
ter hath upon our Senſes, 1 
mean, it is cauſed-by thoſe af- 
fefting our Senfes. 1 
And becauſe, always when I 
have occaſion to mettion + the 
Cauſe of Hear, it would be 
roo much Circumlocution to 
lay, the Power of cauſing Heal. 
1s produced ſo, or otherwiſe; 
I ſhall uſe the Word Hear,ſome-| 
times to ſignify that Motion off 
rarified Matter, which is ſuffi 
cient to cauſe Heat ; and ſhall 
call tharMotion, Heat in reſpe&F} 
of the Efte&ts which it cauſes. | 


But, 


On, 
tu- 
nd 
ds 
at- 
= 
af- 
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But, to proceed to a further 
and more evident 


Prook;ThatHeat, 7b: car 75 
only produced one 


or a Power tO way further proved. 
produce it, 15 0n- 

ly cauſed one Way ; we are to 
conſider, how the Motion” of 
Particles is carryed on 1n all 
thoſe, which Dr. Wis calls, 
difierent Ways of cauſing Hear, 
viz. per admotum Calidi, Sali- 
ne Corroltives, Accenſion, and &- 


ven Fermentation and Putrefa- 


dion. 
And: firſt, when Water is put 


| over the Fire, and heated per 


admotum Calidi, the fine Par- 
ticles of Fire penetrating the 


| Veſſel, are imbibed into the 
| Water , and being fetrered up, 


| and kept from flying away, by 


| the Parts of the Liquor, put 


them 


my cn © 


© A 4a pe CO  oHomomt es og 6400, 
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taem ailo intoa quick Metionl 
rom WRCnce proceeds a tenſif 
2 Heat.: In the ſame. Mana 

w Fd Sailize Corrolives aref 
mixed together,the fubtilcEtRu-f 
via, of caci, firſt begin pc wer-f 
fully to oppoſe. one another ;| 
and . being by that mcans re-f 
verberared, and ſtruck back. up-| 
on the Particles of thoſe Bodies, 
of which they arc the Etiluvia, f 
put them intoMotion;and as the 
Motion io begun, grows ſtron-F 
ger and more violent, ſo thef 
Degrees of Heat become more 
intenſe And whena Flame is 
apply d to any Sulphureous Bo-Þ 
dy, the Particles of that Flame, | 
being forcibly agitated againtt 
che i: Sulphur , put the Parti- Þ 
cles of it into a brisk and {wit Þ 
Motion ; and they _—_ > ; 
chat Þ 
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| that means rarifted and expan- 
-| ded, are turned 1nto Flame: 
| Laftly, it cannor be deny'd,bur 
| that when any thing grows hot 
-þ by Putrefaction,thart hear either 


proceeds from elaſtick and fer- 


| pros Particles within , 
-| working upon one another, or 
from ſomething from without. 


Now in all theſe ways, 'as 


| he is pleaſed to call them, fince 
| Heat is produced by the fame 
| Method in Philoſophy ; ſo it 
| is reaſonable to affirm, tharrhere 
is but one Way, by which all 
| Things become hot, viz; By 
| Attrition. 


For Water grows hot, becauſe 


| the Particles of 
i: Þ Fire' are mix'd |, Viz by puzing 


the Parts of Mas 


with it, and pur ter into Motron 
| its'Parts into a 


C (wit 


26 Of the Reaſmnof the 


ſwift Motion : And the Effu- | 
viums of Corroſives, being ve-| 


ry yolatile and in a ſtrong and | 
powerful Motion, by an Attri-Þ 


tion,and grinding upon one s- | 


nother cauſe Hear. So alſo the} 


Particles of Flame, by Artriti-| 


on. turn Sulphur into Flame: | 
And by Motion, only not | 
intenſe, a leſs violent deprecf 


of \Heat is produced in Patre-F 
_faction;lorhatin all rheſe ways, Þ | 
Heat only proceeds from rari-| 


fied Matter, pur into a violent 
Motion by Attrition ; and: thef 


conſequence of that Arcririon, | 
ts Fermentation. 


Afﬀer the ſame manner, Hear 


is produced in folid Bodies :| 
For' when Flint and Steel: are| 
viglently ſtruck rogether, the 
Sulphureous Particles being | 


{cattered ; 


$ 
[: 
Fj 
£ 
5 
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icartered and diſſolved by that 
Force, are put into a brisk and 
{wift Motion. 

But, although from hence 
it appears, that 
atl Bodics what- A ſeeming 0Obje- 
{oever, grow hor Aion anſwered. 
by. being pur in- 
co Motion, by an inteſtin Col- 
lion and Attrition of Particles ; 
and conſequently bur one way: 
yet ſome will be apt to think, 
that ſince there 1s ſo much dif- 
ference betwixe Water, Corro- 
five Salts, and Sulphurcous Bo- 
dies ; that there muſt needs be 
ſome difference in their way 
of working upon one another. 

To which, all that I need ro 
{ay more, is, That though dif- 
ferent Bodies are differently ap- 
ply'd together ; yet it is evi- 
2 dent, 


28 Of the Reaſon of the 


dent , that they only operate 
by thoſe Particles that are in 
Motion, and which commu- 
nicate Motion. to. each other ; 
and one may as well ſay, that 
Sulphur kindled by a Flame, is 
made hot per admotum Calidi, 
as. that Water is: For as Flame 


- 1s, apply to. one, fo the dif- 


perſed. Particles of Fire are com-. 
municated to the other. 
. This Learned Author, ha- 
ving laid theſe * 

His Comperiſon Premiſes to efta- | 
CO Flame bliſh a Rational E 
conſidered. Hypotheſis upon ; 
and concluding 

that the Blood of a Man's Bo+ 
dy, could not become hot any 
other way, but by Accenſion, 
gocs on to compare the Accen- 
fion of the Blood, with the 
burning 
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burning of the Flame ; and be- 
caulc, as he thinks, the {ame 
things are requiſite,to continue 


| both, viz, Firſt, a free' and 


continual Acceſs of Air. Se- 
condly, a freſh ſupply of a con- 
ſtant - Sulphureous Pabulum. 


| Thirdly, a perpetual Avolition 
| of fuliginous Recrements ; ' he 
| concludes that it muſt needs be 
| kept hot by a continual Sort of 
| Flame. 


Bur, he might as well ſay, 


: that Water over | 
; _ Fire, could not There are ſeve- 


j- 


ral degrees of Heat 
| become hot, CX* produced w1ithous. 


| cept 1t was PUT wiftbie Flame. 
into a Flame, as 
| that the Maſs of Blood, can- 


not grow hot without Accenſſ- 

on ; but ſince every Body 

knows thar hot Watcr is not 
C 3 Flame 


not into fo lvgh a degree as 


30 Of the Reaſon of the 


Flame ; there is no doubr, but 
that Blood may be hot with- 
out Accenſion too. 

That to produce Hear, there 
is no necd of a Fiame to be al- 
Ways. accended , ts cvidear ; 
{ince- there arc ſeveral degrees 
of hot Bodies; in' which no 
Flame at, ail is apparent ; and 


eyen Blood it ſelf, immediately | 


as ſoon as it is extrayvaſfated,, 


ſeems fo unlikely Pabulum, for | 
a Flame ; that: Water will not Þ 
bur. ro f 
produce teyeral degrees of Heat Þ 
u} Liquids, 1t is {ufficient the | 
Particies of thoſe Bodies that | 


{ooner extiriguith ir, 


ſo alic& our Senſes, be pur in- 
to. a {iviit Motion ; although 


to make a Flame. So by rub- 
bing of two Flint-ſtones toge- 


Elict | 
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NI Es 


Heat of the Blood. 31 


| ther moderately, is produced 
| an evident Heat: and, when 
| they are moved againſt one a- 
nother more violently,the Hear 
' is ſtronger; and þy a Colliſi- 
. | on yet more violent, thoſe Sul- 
| phureous Particles, that before 
* cauſed a gentle Hear, conſtirure 
| a Flame El 


He fays, that a Flame may 


| becontinued, ir ſhould always 


have a free Acceſs of Air; for 
ali ſublunary Fire, and efþeci- 


| ally Flame is compoſed of Sul- 


phureous Particles, breaking 
out of the combuſtible Matter ; 
and of Nitrous Particles which 
always abound in the Air , and 
thele Nitrous Particles,he ſays, 
are ſo neceſſary to the produtti- 
on of Flame, that in the Sum- 
mer, if the Sun does but ſhine 
C 4 upon 
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32 Of the Reaſon of the 
uypon; the Fire, by eriving it 
back and diſſipating the Nitre, 
it” extinguithes ir : Whereas, 
en the-contrary.if it-be ſupply'd 
with-a ſufficient Quantity, it 
burns; more clear and brisk. - 
Indeed, it- is: ſo. manifeſtly 
3k certain, that Fire 
Niwe makes up burns briskerand 
no part of the Gs 7 
Flams ercer, WAEN 1T 
hath a ſufficient 
quantity of Nitre about it, than 
when it hath not ; that to con» 
tradict it would be to deny 
what is {enlibly apparent ; but 
vet it. docs not therefore follow, 


char Nitre makes up 'part of 


the Flame : For Sulphur. and 
Oyl will flame as violetnly. in 


the Symner as In the Winter;. 


tacugh Wood and Coal, and 
other 
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other combuſtible Matter” wall 
nor. FRu1 | 

Beſides, if Nitre: made any 
Part of che Flame, 'though it 
might. readily mix wirh:'the. 
outward fide of - it;\ 1: would 
willingly underſtand, how when 
a Flame is two: or three yards. 
Diameter, -it is poſſible for itto 
be mixed with | the middle-of 
the Flame ; which we perceive 
is'/more violent than rheBorders. 
of- it,; where Nitre abounds: ' - 

Bur, the Reaſon why Flame 

will not bum b/ 
without ſome de- 7he irrow parts 
gree of Nitre, is 9/5 4!” promate 
; 2 . keeping 

not that it makes 7; matter from 
up anyPart of it, 4pe1ſing 200 ſoon, 
but becauſe the , 
Particles of Fire are in {o yery: 
{wife and violent a Motion, 
GC $ _ that 


3-4 Of the Reaſon of the 


that they would immediately | 


be diſpericd and fly away ; if 
the Nitrous Particles of the 
Air did ' not prevent them, by 
cloſing round about them, and 
keeping them up to a Center ; 


by which means Flame is not | 


only made of a longer conti- 
nuance, bur it's Power of heat- 
ing us 1s more violent ; thoſe 
moving Particles being reverbe- 
rated, and working murually 
on one another, fo as to en- 
cceale their Motion, and 'con- 
{cquently their Efics. 

And as the Rays of the Sun, 
colleted into a Point by a 
Burning-Glaſs,makes 'em more 
violent, fo do the Nitrous Par- 
ticles enercale the Vigour of the 
Flame : And again, as Banks 
call Lup about a Spring prevent 

rhe 


23 
It 
{2 


I 
5. 


HEH 
>] 
. Is 


Fleat of the Blood. J5 


the Water from ſtreaming away 
rill a greater Quantity is ga- 
thered rogerher, and it breaks 
out violently ; fo are the Par- 
ticles of the Fire heaped up,and 
kept in till their Motion over- 
powers the Preſſure of the Ni- 
tre. 

Bur Nitre does not only by 
reyerberating the Rays, colle&t 
a great Number together, ' and 
by that means encreaſe their 
Vigour ; bur alſo by- inverting 
their Motion, turns them back 
again upon, and cauſes rhem by 
ſtriking againſt,the combuſtible 
Matter to diſſolve, and put the 
Particles of it into Motion 
ſooner, wherefore it burns more 
briskly, and is conſun!'d in leſs 
time. 


And 


36 Of tne Reaton of the 
And this is.the Reaſon-tiart 
| ©, Fire-burns hetter 
Wherefore, Fire, in, the, Winter, 

bn rr  hanche Sumwer 

SUMMETs For in thc Sum- 
ONT mer for want of 

a clolc condenſed, Nitrous: Air, 

ro bing] up and collet the Pars 

riclcs of Fire, they are dilhipar 
ted and ſcattered immediately; 
but inthe 1:u!er, being as if ig 
were yok d. and lock'd up to» 


gether, they atict our. Senſes 
more vigorouſly. 

To prove, That Nitre is 

Part of the Pa- 

Why a Candle in pulum of Flame, 


«Glajs-Globe is ex- . 
tixenifhed by exirg. DE inſtances an 


Urng the Ara Ex ey ment,f1 raim. 
the Famous Mer. 
Robert Boyl, viz. That a ligh- 
ted Candle being put into a 
large 
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large Glaſs-Globe, and the 
E Globe being ftopcd, as {oon as 


the Air is {ſucked qut,the Flame 

” expires. Bur this is{o far from 

* proving, that the Air is part 
" | of the Pabulum of Fire, that 
| tis theftrongeſt Proofof what 

| 1 juſt now faid : for as long 
| as theParcicles of the Air clo- 
; | ling aboutthe Candle, keep all 
; | the Rays together ; and by in- 
| verting their Motion, cauſe 
| them to turn upon the Fat,that 

| they may, by ditlolving of it, 
; | and putting it's Parts into Mo- 

| tion, turn it into Flame, ſo 
 F longit burnz; but as ſoon as 
| | the Nicre is exhauſted,theRays' 
. | being immediately diſperſed, 
, | and ſcattered by their,own a-. 
. | gility; fly away from, and 
| ceaſe to convert the remaining 


= | Part 
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Part of the Fat into Flame:and 
that - which makes more for 
what I have ſaid, 1s; that as 
the Air is gradually drawn out, 
ſo the Flame is gradually dimi- 
niſhed : For when there is lefs 
Nitre to oppoſe the Motion of 
the Rays, they are ſooner dil+ 
peried ; and the Nitre by 'gi- 
ving them that liberty, leaves 
lefs flame about the Candle. 
He ſays further, as Flame is 
extinguſhed by 
s Conpart- taking away the 
fon of exingulhel Nyjerons Pabulum 
with the Death of of it; fo when 
7 ac conf4®7- the Breath of an 
Animal isſtop'd, 
it. dyes not ſo much becauſe ir 
is choaked by a Retention. of 
fulginous Recrements, as by 
rob- 


His Compart- 
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robbing the Blood of the Ni- 


rrous Pabulum. 

How an Animal comes to 
die by ſtoping Reſpiration, I 
ſhall hereafter give an Account, 
when I ſpeak concerning the 
Uſe of the Lungs; in the mean 
timc, | ſhall here make ir evi- 
dent, tharthe Nitre of the Air, 
is fo far from promoting the 
Hear of the Blood ; thacr the leſs 
Nitrous the Air is the horter ir 
PrOWS. 

This is ſufh- 
ciently manifeſt, 
if we do but the Blood but rather 
take our Breath depreſs. 
through a warm 
WoollenCloath, which imbibes, 
25 if it were, the Nitre; for we 
ſhall be fo far frombeing cooler 
for it, that in warm Weather, 
when 


Nitre does not 


promote the Heat of 
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49 Of the Reaſon of the 
when 'our Bodies arc a litt]e 
prediſpoled , it caulcs us; to 
{wcat, whereas if Nitre ;pro- 
mote) the Heat of the Flood, 
we thould rather be cold, the 
Flame of the Blood according 
to.him being.cxtinguiſhed for 
want of a Supply | of Nitroug 
Pabulum. 

Bur, alchough this would 
not be a ſufficient Argument to 
convince us; yet a cold Winter 
and a hot Summer would be 
Arguments ſtrong enough; for 
we always find, that jn the 
Winter, when the Air 1s full of 
Nitre, weare much more! cold, 
then in the Summer when in the 
Heat of 'the Sun, we want that 
Supply of Nitre: From: whence 
it (ufficiently appears , that 


Nitre does not contribute to the 
Heat 
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F Heat of the Blood, but rather 
| depreſics it. 2 

| Neither, mm 

E Liquids. is there . _, £*” i. 1zquids 
; th: volatile Pants 
| any accenſion aS yr /ufficientth op- 
thereisin Flame, p9/:d by tbe Parts 
for Nitre to lock So Fog ig 
| upand kcep the: wy,  * 

| Heat from dil- 

| perſing ; for Wa- 

| ter will be Hot, though it be 
placed in/the Middle of a Fire, 
| where. no Nitre can-come near 
| it; the Particles which mate 
| up that Liquid Subſtance, be- 
| ing ſufficient ro rcſerve thoſe 
| Particles of Matter , which 
| cauſe-Hear upon our Scnſory, 
| from flying away 1o ſoon, by 
| intangling and {cttering them 


| up. 
The 
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Blood may grow The lecond 
bot Win9ut @ Sul- Thing, that he 
phureoms Pabuium. lays, is requiſit: 
ro preſerve Heat, is a continu- 
al ſupply of Sulphur. That 
Flame cannot be continued 
without a Supply of conbuſti- 
ble Matter, I do not deny, 
yer we are certain, that Blood 
may grow Hor, without ſuch F 
Pabulum; for the Blood of | 
Horſes, and other Beaſts, is fo | 
far from being 'ſupplyed with 
a Sulphureous Pabulum, that Þ 
nothing is leſs combuilivie | 
then Graſs and Water, which 
are their conſtant Food; and 
which have different Effects up- 
on our Senſes from Suiphur ; 
and the daily Food we eat, is 
{o far from kindling a Flame, 
that 
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| that it would preicntly cxtin- 
, guiſh it. 


TheZhird and His Compariſon 


; laſt Thing , he of the Recrements 
| ſuppoſes, requi- 


of Flame and of 


- Blood conſidered. 
ſite ro continue 4 


* a Flame is that the F uliginous 


Recrements be carricd of; and 
as Flame requires a continual 


 Avolition of it's Recrements; 


ſo docs theBlood, by theBranclies 
of the Trachea and the Pores 
of the Body, 

Thar Smoak Wir dppedss 
and Flame . are, Tidely inconfultexs. 
as if it were, inſeperably joyned 
together; and that a fubacid 
Balſamic Juice continualiy 
ſweats through the inward 


Coats of the 7rachea, and a 
{aitiſh 
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faltiſh Sera»m through the Pores Þ 
of rhe Skin is moſt cerrain;Þ 
bur in the carrying on of cach Þ 
of. .chele Phenomena, there is a Þ 


very wide diffe- 


Firſt, becauſe rence; for in an Þ 


that Fuice that 


ſwears 1hroagh the Animal that Sub- Þ 

Coats of. the Tre- acid Balſamick 

ebeg and the Skin is Tice which 
> 3 


n0t ' Recrementi- | 
tious, -  {weats through 


Ss the inwardCoats 
of the Trachea, is deſigned ro 
moilſten the Cavities of it, t6 
prevent them from drying and 
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Pecoming uſcleſs, and partly 


to preſerve them from the 
ſharpneſs of the Nitrous Par- 
ticles of the Air; and in 
Itke manner, the Skin 1s5'con- 
tinually watred with that” Se- 
Yum, to prelerve K irom withe- 
ring and b:coming too dry; and 

though 
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though theſe Humours are nor 
| ſucked up again into the Blood, 
Lyct. that is not becauſe -they 
are Fuliginous Recrements,' and 
| Uſelels Parts of the Serum of 
ithe Blood ; bur becauſe, ſince 
[thoſe Parts muſt ne2ds be kept 
from drying ; ic would be im-. 
Ipollible for Veſſels to. be fo 
framed as to receive and re- 
turn them tothe Maſs of Blood 
apain:. For the outward ſide of 


thoſe Veſſels would ſtill be 
ary and, want Effluviams, to 
moiſten them ad 4 the ruigi- 


Enfinitum, But now Efftuviums of 


he Fuliginous *7*#*Kerrements. 
fluviums of Fire are 2l[toge- 
ner. Recrements and Uſzleſs 
In reſpe& of Fire. 

| Beſides, the Effluviums of the 
Maſs 
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Secondly ,  b?- Maſs. of Blood, 


caufe the former if . 
not carried of en- it {topped, are 


creaſe it. ſo far from de- 
prefſinganddiminiſhing theHear 
of the Blood ; tharrthey encreafe 
it ſo much ; chat they preſent-f 
ly pur thoſe that have predif-| 
poſed Blood into violent Fevers:| 

But Smoak extin- Butif the SmoadkÞl 
guijbes tire. of a Fire, or off 
a Candle, be refleted upon 
the Flame, it is preſently ex 
ringuiſhed. | 

Bur it is a Queſtion, whe 

moat is not a1- ther Smoak bc 
togerher an Effiu- altogether an Fj- 
vium of Fame. Auvium of Fire? 
whercas, no Body doubrs, by 
that the Moiſture, which ſur 
plies the Lungs and infenf{ibl; 
Tranſpiration is ſeperated fron 
the Serum of the Blood : For 
5moz 
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| Smoak, as | conceive, is made 
re up of the Nitre of, the Air, 
e- | fixing the Particles of the Flame, 
at Þ rogether with the Aſhes of the 
fe Þ Fuel; that are cailcd and forced 
&-| up by the quick and violent 
iFÞ Motion of the Fire.; which I 
5: believe is carried on after this 
Þþ Manner, 
off The Particles of the Fire, 
On | being in a very 04k this com- 
23-| brisk and violent ?9n4cd. 
| Motion, endeavour to expand, 
he and powerfully to fly away, 
from he Fuel that (hy Bn them; 
| bur the Nitre of the Air, ſtrong- 
| ly oppoſing them, partly pre(- 
les them back, till their Moti- 
on being increaſed and more in- 
bi renſe , they violently ſcatter 
themſelves in the ambient Air, 
| both amongſt the Duſt and 
Aſhes 


48 Of the Reaſon of the 
Aſhes of the Fuel, hurried along 
with them by their Motion and 
the Particles 'of Nitre: By 
which means, they looſe moſt 
of their .Vigour, and are more 
cealily overpowered by the Ni:- 
tre; and being fixed and joyned | 
with thoſe Aſhes, makes up 
that which we call Soot; which | 
che longer it lyes together, | 
grows more Bitter, the Sul-f 
phureous Particles of the fixed | 
Flame, being by an Inteſtine 
Sort of Motion, exalted, and 
overpowering the more dull 
and effete Parts of Matter. | 
From whence it appears, 
that Soot is not altogether a 
Recrement of Fire; bur i 
made up of effete Aſhes, Fire 
and Nitre, 
But though Soot were _— 
J 


Of the Reaſon of the, &c. 49 


ly a Recrement of Fire, yer it 
does not follow, - that that 
Moiſture, which ſupplies the 
Lungs, is a Recrement of the 
Blood, though ir were to be 
called a Recrement : For 1t 1s 


ſeperated, as a Part of the Se- 
rum and Lympha, and not of 
the Blood. 


Rom what I have ſaid, I 
think, it plainly appears, 
that neither the S$imile he uſes, 


is in any conſiderable Circum- 
 ſtagces agreeable; nor can he 


from thence deduce the Reaſon 
of the Heat of the Blood ; and 
being led as if it were by a 
Neceflity, in Anſwer to his O- 
pinion, to conſider the Nature 

D of 


co A Digreſſoeaof the 


of Flame, and the manncr & 
it's Production, more then [| 


otherwiſe ſhould have done; [| 


A Digreſſim in ſhall beg leave 
which 4 given he tg make a ſmall! 


Reajon why Flame : 
Ajcends rath2r then Digreſſion here, 


Deſcends, which taough itÞ 
may (cem forcign to a Dibourlt 


of the Heat of the Blood ; yer uf 


may not be i improper, after what 


I have alrcady faia of Fire, ro 
cndeavour to pive a Reaſon, | 
why.Flame, when it is leftto it's 


own Liberty, always aſcends. 


To underſtand then the Rea-Þ 
ſon, why Flame always aſcends, | 


PR DE il ly 2 CERT I eR 


we mult again remember, that 


Fice is, for as much as appears |þ 
to-our Senſes or -Reaſon , ak 
light rarified Body , whoſe || 
minute and ſubtile Particles, : 
.are 1n a {wife Motion, and inf 
back ; 
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twme meaſure pinned in, by the 
ambient Air. 

Now though the ambient 
Air thus preſs : pn tf pear 
upon It on CVCTyY ;, =. Mn crhr 
fide; Yee me 
Particles of Flame, bteing 1n 
roo ſtrong a Motion. and itlo 
ro0 {ubtile to be totally re{iſt- 
cd, and altogether confined; 
muſt needs break out that way, 
which ic forces moit calily , 
and where 1r 1s leaſt powerfurnmn 
reliſted. 

Thar Flame is only a rarift- 
ed Body in {wift Motion, 1 
take for granted ; and thar it 
1s prefſed upon onevery ſide by 
Air, none ſure will deny ; andit 
muſt needs be moſt reaſonable 
for us to believe, that itawill be 
Llubject ro ſpread and expand 

2 Ty 
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it ſelf that way it finds the 
leaſt reſiſtance: ' Therefore all 
that I need to prove, is, chat 
Flame expoſed to the open Air, 
finds leſs reſiſtance in Aſcending 
then Deſcending. 

That Flame finds leſs reſift- 
ance in Aſcending then Deſcend- | 
ing, Will caſily be proved, if | 
we will but allow, what is be- 7 
yond Contradiction, viz. Thar 
the more ſolid and compreſied 
any Body is, the more Power- 
fully it repels thoſe Bodies that 
move againlt it; which plainly 
appears, it we \{trike two peices 
of Metrle together, viz. Lead 
and Iron, for at the ſame time, 
that Lead eaſily yields to the 
Impreſſion of the Iron, it as 
powerfully reſiſts the former. 

If then, the Air, the nearer 
: it 
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it 1s to the Cen- \, Becauſe the Air 
rer, be morc So- the nearer to the 

Cemer makes 
lid and Firm ,CON- ſirorger Opp ition 
tequently it will #47 that avyve. 
reliſt the, motion of Bodies that 
ſtrike againſt it, with greater 
Vigour; and when the Parti- 
cles of Flame are forcibly dri- 
ven againſt it, they, being more 
ſtrongly reſiſted, by that Air, 
which 1s below, chan the Air a- 
bove, with leſs difficulty make 
way for. themſelves upward, 
and {o aſcend, 

That the Air, the ncater it 
is to the Center, is thicker and 
more compa, conſequently 
will be abler to reſiſt the Nott- 
on of the Flame; we have a. 
ercat dcal of Reaſon to believe, 
it we conſider, whata vait and 
uraccountable Weight of incum- 
D3 bent 
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bene Air, preties upon it; for, 
as in a Pillar of Store, the 
nearer to. the Foundation, the 


harder 1t is to force a Stone: 
out of ir, becauſe 1t_ 1s held - 


falter by the weight of thoſe: | 


that lic upon ir; ſo we mult 
needs conccive, that thole Par- 
ticles of Air next the Center, 
will be made more compact and 
able to reſiſt the Flame by the 
weight of thoſe that lie upon 
them. 


But to prove it more evidetit- 


hich is proved ly, viz. That the 
by theſe Experi- Air next to the 
OT Center, makes a 
ſtronger Reſiſtance ; | ſhall pro- 


duce a common, yet Very re- 


markable, Experiment, which 


15 this. it a Bladder be blown 
full of Air, at the bottom of 
the 
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the Mountain 7exerif, and be 
carried up to the Top of that 


J Hill, it will preſently burſt: 


"The Reaſon of which 1s plain- 


ty rhis, a great quantity of 
Air at the bottom of the Hill, 


n being prefled and ſquezed cloſe 


| rogerher, by the weizhrt of all 


that condenſed Air, that lies 
upon it, the Springs of it being 
by that means, - as if it were 
wound up, and made more 
compact, as ſoon as that weight 
is wanting to keep them cloſe to- 
gether, at the Top, thcy fly 0- 
pen and expand themſelves, to a 
more lax and openConfſtiturion 


_ of Parts; which Reaſon is con- 


firmed by another Experiment, 
viz. By blowing a Bladder full 
of Air at che Top of: the {ame 
Mountain ; for as 1t is brought. 

D 4 dow: 
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down to the bottom of the 
Hill, it ' gradually fubſides; | 
and .rhough it was as full as it 
could- be blown at the Top of |} 
the Hill; yet at the bottom, F 
it Will feem not near fully di- F 
ſtended, the Spring of the Air | 
that was 'above expanded, -be- #3 
ing now preſſed together by the > 
weight of the Air above it, { 
Another Obſervation, which Þ 

k is atfopraved. I ſhall bring, for | 
by the Expanſion.of aConfirmation of | 
CI it, is, Thar a 
Musket ſhort oft at the Top of 
that Hill, makes no confſide- 
rable Noiſe, compared with the 
Sound it cauſes at the bottom. 
'The Reafon of which diflerenec 
can be no other, bur t}:is,  rhat 
the Air being more compact 
and ſolid- below , cauſes the 
1686 | Colliſion 
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Colliſion of the. fimall Particles 
of Matter, to be.more viojent, 
by a ſtronger Oppoſition; and 
conſequently the Sound is by 
that means louder. 

Beſides, the Particles of exs+ 
panded Gunpower fly away 
and diſſipate themſelves, a great 
deal more eaſily above then be- 
low; which confirms what I. 
have ſaid before, of the Reaſon, 
why Nitre is beneficial to the 
maintanance of Flame ; for if 
the Air, when it is more con» 
denſed, binds up and cauſes the 
Particles of Fire, to work more 
powerfully upon one another ; 
and by. that means a ſtronger 
Collifion of Particles; and if 
when: it is. leſs condenfed, it. 
more caſily yields co them, and 


gives them Liberty to fly away: 
Ds With. 
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with leſs Reſiſtance; ic mult 
nceds be'pranted, that the Of- 
fice it performs here below, in 
reſpect ' of Flame, is, to- keep 
Its Parts from flying away too 
caſily. 

Bur for a further Proof and 
Confirmation of the Reaſon'l 
have given, why Flame flies up- 
wards, 'vzz. Becauſe the Arr 
yields. more readily to it's Mo- 
tion upwards, being leſs com- 
pad above then below; I ſhall 
produce two or three Inſtances; 
which prove, that if it had bur 
leſs Liberty ro aſcend , by the 
Oppoſition of ſome other Body 
then to deſcend ir would as 
naturally fly downwards as it 
does now upwards, when it is 
otherwiſe; and 1- ſhall alſo 
prove, 
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prove, that if 1t had but an c- 
qual Refiilance on cach tide, it 
would expand orbicularly. 

And #1r{t, that if Flame had 
but an equal Reſiſtance from 
ambient Bodics on cach fide , 
it would expand Orbicularly , 
will be proved by this Expert 
ment, viz. fill a hollow Globe 
with Gunpowder , one ſide of 
which is a little thinner than 
the other ; and whatever way 
that thin ſide is turned , whe- 
ther. down, upwards, or hori- 
zon-ward; the Gunpowder will 
expand , and break . out: that 
way. 

Secondly , to prove that if 
there were but more liberty 
for the deſcent than alcent of 1c, 
Flame would : naturally - fly 
downwards, we need bur ſhoor 

2 
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a Gun oft with the Mouth 
downwards ; for the explauded 
Gunpowder finding an openand 
ealy Paſſage downwards, and 
being reſiſted upwards, and on: 
each ſide, it naturally deſcends. 
Bur ſome perhaps that do 
not throughly underſtand, why 
a Thing is ſaid naturally to af- 
cend or deſcend, may be un- 
willing to believe, that when 
2 Gun is ſhot downwards, the 
Motioa of the Flame is a natu- 
ral Motion, but may rather 
think it Preternatural. IT 
Burt that it may appear, that 

It iSas truly a na+ 
CO ral Motion in 
is « nawral Morin Philoſophy, as 
en in Philoſophy. the alcendingMo- 
tion of it, 1 ſhall - 
| COR» , 
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conlider, why Flame may be 

aid naturally ro aſtend. 
Flame chen is faid naturally 
to aſcend, becaufe it is the Na» 
| rure of ir, for the moſt Part to 
E «do ſo, which is as much as to 
| ſay, che Nature of Flame in- 
clines it-to aſcend ; how the 
Nature: of it inclines it'to aſ- 
cend, Ihavealready ſhown,and 
that there are the ſameReaſons, 
why the deſcending Motion, 
ſhould be termed Natural, will 
caſily be proved;for as it is na- 
rural for it to aſcend, as long 
as it hath only the Air to op- 
poſe it's Motion, fo it is it's Na- 
ture to deſcend, when the:Or- 
der of Oppoſition is changed 3 
and the latter is as much a na» 
tucal' Motion, as the former ; 
all 'thart diverſifics the renden- 
cy 
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cy of: Flame, being thoſe acci- 
dental . Circumſtances: . which 
are about-it.; and as a Ball, 
caſt againſt. the botrom of a 
Room, rebounds upwards; 
and when it js thrown againſt 
the top of it, as naturally flyes 
down:;:.ſo Flame, being in'a 
brick Motion, inaturally flyes 
up. or. down, as the: Parts of 
Marrer it ſtriks againſt refit it, 
and.caulc it co fly back from 
them, 


| this ſhortD+- 
” ore(ltion, I ſhall 
Diemecbroek's Proceed next £0 
Optnion examined. examin- Diemer- 
broek's Opinion; 

who thinks that the vital! Spi- 
rit, by rcaſon of it's Volatility, 
always 
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always cndeavouring to fly a- 
way, docs continually agitate 
thoſe groller Particles of - the 
Blood ; with which it is en- 
rangled and detained from flight 
and” 1s diverſly vibrated and 
beat back, and {© the whole 
Maſs being kept ina continual 
termentative Motion ; there is 
a-Hear produced in it,wlnch in 
a-yreater Apitation, ' 15s greater, 
Gc. And fo diflers, according 
co the difterent: Degrees of A- 
g1tation. 

All thar I ſhall, or need to 
rake Notice of here, is, that 
that Apitation of Particles, which 
he fays, cauſes the Heat of the 
Blood, rather produces a Senfa- 
tion of Heat, by affeQting our 
Sentes; in their Motion; than 
produce that, which -we call 

| Heat 
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Heat: in the: Blood. But to 
know the true Reaſon-. of - the 
Heart of the Blood, we muſt 
underſtand how thoſe Particles 
are put into Motion; which 
by affeting our Senſory, cauſe 
ſuch-a* Senſ{>tion. So that -he 
ſeems 'ro me to ſay no:more, 
then that that - which- hath - a 
Power to cauſe Heat, is the 
Cauſe of that Power, when he 
eught in order to explain-the 
Heart of the Blood, to. have 
ſhown from whence that Pow- 
er proceeds,theReaſon of which, 
LI ſhould have taken in- ſome 
meaſure, for the Reaſon of 
-the Hear, potentially in theMaſs 
of Blood ; bur from what: he 
hath ſaid, it appears, thav he 
hath nor explained  the- true 
ya ade" 

4 7 
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ſo plainly, that I need ſay no 
more againſt it. - ;- - 


Dr. Henſhaw thinks, tha 
che Diſſimilitude _ | 
berwixt theChyle Dr. Henſhaw's 
and Blood is ſo Cpivios.couþderede 
great, that it be» 21/7 a9 
comes immediately the Cauſe 
of an extraordinary Ebullition, 
upon their mixture together, 
which is very much increaled 
by the reciprocaiMotion. of the 
Lungs ; whereby the Blood is 
wrought into a froth, by .that 
time ir-gets into the left Ven- 
tricle-of the Heart. Which ſud- 
den Exceſs of Heat, he thinks, 
not unlike what happens upon 
the-mnixing of ſeveral Chymical 
Liquors. together ; for the Heas 


oſren 
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oiten becomes fo great, thar 
they often endanger the Vetleis 
that contain them. 

Burt he mizht as well have 
faid, that there is ſo oreat 4 
Diſſimilitude betwixt hor Blood 
and cold Valk, t that as ſoon as 
tie Milk is mixed with ir, it 
Will cauſe an extraorciaryEbul- 
lition ; and that by expoting 
them to the Air,& running taent 
through Pipcs, the Heart would 
increaie ; but this i: io plains 
ly fall: that it neec'3 no 'other 
Arguments, but Refection to 
convince che weakeſt Reaion. 

And he mig] requally as well 
conclude, thar Water would” 
kindle a Fire, and encreaſe the 
Flame of ic , becauſe Oyl will, 
as tha:Chyle will put theBlood 
into a Hear, becauſe Oyl of 
Tur- 


Y% 
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Turpentinc.and Spirit of Wine 


| will grow hot .when mix d to- 


gether, bur the Conclution be- 


| ing manifeſtly ablurd, I ſhall 
| 11 the next Place, endeavour 
| to ſhow theRealſon of the Hear 
| of the Blood as evidently. as 
| poſſibly I can. 


ROM what I have alrea- 
dy faid, in Anſwer to 


| Dr. W1/is's Opinion, it fufh- 
ciently appears; that, whether 


we ſay, the Blood grows hot 


| per admotum Calidi, Accenfion, 


or any other way, it isno more 
then to exprels the fame Thing 
ſoycral ways; 0:to makeWords 
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different in Sound, to- exprels 
one and the ſame tbing. 
Bur as all that have writ on | 
_ this Subject, have Þ 
Antient andMo- made choice of a Þ 


dern Writers have different Name 
rather diſputed” a- 


bout the Uſe of TO ſignify the | 
pee uy much Heat of chcBlood þ 
bie in ub:ir Opinz- BY 5 Whit ſome Þ 
ONS, would have «| 
aone by Accen- | 

ſion, others by Attrition, &. | 
{ſo they have by that mcans,re | 
ther diſputed about Names and 
Words, than any real and fun- 
damental Dittcrence in their Q- 
pinions. | ſhall not here enter 
into a diſpute, whether theBload 
when it becomes hor, may moſt 
properly be {aid ro grow hor, 
or it's Heat expreſſed by any 
one of thole Titles, they _—_ | 
Cen 


bby, poay= 
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| been pleaſed to ſignify it by ; 


for as in diſcourſing about the 


coaltituent Parts of a Man , it 


| is not neceſſary to fix anyName 


upon that Man ; but whether 


| it be Thomas, Robert or William, 
che conſtituent Parts of him, if 
| he "be a perfeAt Man, will (till 
| be the ſame ; fo in diſcourſing 
| concerning theHeat oftheBlood, 
and conſidering the principal 
| Cauſe or Agent, and the more 
remote and acceſſory Cauſes ; 
it is no matter at all, whether 
the Conſequence of theſe Cau- 
ſes be ſignified by the word Ac- 
 cenfion, Atrtrition or Fermen- 
| tation ; becauſe the Oifference 
of the Title, does nor at all di- 
rerfify the Altion. 


Bur if any one would rather 
ſignify the Heat of the Blood, 


by 


; as Of the Re.ton of tie 
by any of theſe different Words 
| thall be equally pleas'd with 
them, or any of them ; provi- 
dea rhey all meet, in the Mar- 
ter ſignified by them, and do 
not deny thit which ſeems to 
be .rruc : That the Heart pro- 
cceds from a {wifc inte{tin Me- 
tion of ir's Paiticles. Which 
Motion 15 the Reaton why it 
afte&ts our Scntory, to as to 
cauſe a Senſation of Hear. |} 
Fur as the Reafon, why i 
atiedts our Sen- 
The. Reaſon why fory {o, 1s - not 
we Big rei ſufficiently ſatis 
He ow ones ROEDEY 00 explain 
by wit Vow:r. what1s theCaulc, 
and how it comes 
by that Power of cauſing fuci 
a Senſation. In making an En- 


quiry into'the Cautc of thar, / 
: {hall 


Feat of the Blood. ZI 


ſhall beg leave to:make Ulec of 
that Word, which | think to be 
mol: expreſlive, viz. . Fermen- 
ation. 

For {incein every mechanical 
\Rion, there 1s 
all Agent 2nd a , The Blooa grows 
Patient; and the -, Ornvoger 
Agent OPCrates wich 1s Fermea- 
upon the Patient, 74%: 
by moving powW- 
crſully againſt the Parts: of it : 
And in that Motion, the. Parts 
of rhe one {trike againſt, and 


rub upon, the other ; ſo far ir 


may -be cailed Attrition : And 
if by the force of the Agent, 
the Motion , and conſequently 


Attrition, be more viotent ; and 


the conilequence of that Ar- 


trition, be a Production of :2 
Power to cauſe a Senſation of 


Hear ; 


vas - * __ _- 
- TB. on 
er 
_ ny I > he 


T2 Of the Reaſons of the 
Heat; fo -far-it may be called. 


Fermentation :© If then, in cau- 
fing the Hear -of the Blood, 


there beſucha Motion and At-: 
trition, and the conſequencecol, 
it be Heat ; we may. properly 
ſay; rhe Blood grows hot by 


- Attrition and Fermentation. 


Byrbccauſe, to fignify the 
Heat of the 

 Arrition and ih: Blood, by Attriti- 
Ds ar; MIO onandFermenta- 
by the ori Fer- 010N , would be 
mentation. needleſs ;l would 
—- ſignify all that 
AQtion by Fermentation : And 
when I ſay, the Blood grows 
hor by Fermentation, I would 
riſy both thatArtririon of Parts, 
which is the Gauſe of Fermen- 
Fation ; and alſo Fermentation; 


which 


| 
( 


be:underſtood to mean and ſig- | | 


Heat of the Blood. .;3 


which is the conſequence of At- 
crition, yet if any . one-would 
rather ſay, ir grows hothy Ac- 
cenfion ; they have my-alicar, 
provided they mean thereby, 
not ſo high a degree of 'Hear, 


| as is uſually fignified by that 


Word ; but ſince it ſounds ra- 
ther too harſh , and implies 
too high a degree of Attrition 
and Fermentation than that, 
which is commonly in theBlood; 
I more willingly make choice 
of the former, vzz. Fermenta- 
tion. 

And ſince I have faid thus 
much of the Uſe 7.60 


of Words, apply- Fung £0 


 && to ſignify the 


Hexoſthetloods br ad ann, 


| ſhall. here rake : 
Notice, of what was by. way 
E of 


74 Of the Reaſon of the 


of Diſcourſe. told me, by one, þ 
to, whom. I communicared, -in 
ſome Meaſure,, my Notion con- 
cerning the Heat of the Blood; 
which was this. He ſaid he 
thought: he. could prove that .it | 
was done.by Mixture and Preſ- | 
ſure; and that he could explain 
the Heatof the Blood, by that 
Notion. 

; I ſhall here coneeal the Au- 
thors. Name; becauſe he hath 
not made it public upon this | 
account, though upon ſome o- 
thers to very little purpole; and 
becauſe he.told me,he intended Þþ 
to publiſh it,T ſhall for his ſatis | 
faction, and alſo the ſarisfacti- Þ 
on tof- thoſe, tro whom he hath Þ. 
communicated it, ſay ; that as | 
T have ſhewn, that in mechani- | | 
oat <—— _ is a Motion, | | 


and 
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| and by that Motion there muſt 


be implyed a Mixture, 'to any 
one thar doth” but underſtand 
che Circulation-of ' the! Humors 
in a Man's Body; and it will 


| conſequently follow, that where 
| there 1s a' Mixture, and'a Mo- 
tion of Humors, there muſt 


needs be allo at Atrrition of 
Parts, ſo moved; which Atrritt- 
on - implies a Preſſure: For 
there * can ' be | no'' Atcrition, 


| without a Preſſure; tho' Prefſ- 
| ſure 'does not imply Attrition. 


This is/all he told me, and con- 


| ſequently all that I can Anſwer'; 


but, for as much as I cou'd ga- 


| ther, from the remaining Part 
| of his Diſcourſe, the moſt E{\- 
| fential Part of his Notion; bur 
| from what he ſaid, it appea- 


ring not whatPreſſure he meant, 
E 2 thar 


76 Of the Reaſon of the 
that is, a Preſſure of what, | 
whether of the Particles , of 
Blacd with one another or nor; Þ 
and tt being plain, that, he $2 
not believe, that Animal Spirits 
circulated through the Nerves; | 
I nor only concluded that: his | 
Preffure was gnly of the, Þar- 
ticles 'of Blood ; becauſe chers 
are none other except Serum ta 
mix With it ;. bur alſo, that 
what he had to ſay for it was 
rarher about the Uſe of ,Words | 
chen any thing elſe; and there- | 
fore, I have ſhew'd him how 
far his Words are Ggnificant in | 
my Hypotheſis. | 


- BurWords, whereby we is E 


l 
' 
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| the Cauſe, of it; 7 


| whar are the Principal or Ac- 
ceffory Cauſes of it; ..1. | 


| are to conſider; 
, that the materi- is made up of Yeſ- 
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nific the Heat of © To diſpute about 


the Blood, being, air Bug 


nothing ar all r9, offers reujes. of 


I 


and tb diſpute, whether it may 


| be called Accenſion or Fermenz 


tarion not ar all informing s 


4 4 


proceed” to ſhew, how it is be- 
pun and carryed on ;. and by 
what: Thar is, what Humozrs 


| are Active, and what Paſliye, 
Si; producing Heat, or a Power 


to Heat ; and how they are ſo, 
and after what manner; as allo 


where they chiefly operate. 


And that ir may appear,' we 
The m bole -Body 


al- and corrupti- ſels and Humors 


| ble De of 4 contained in them. 


a Man, 


78 Of the Reaſon of the 
Man, in which, the 1-1materj- 
al and immortal 1s lodged, js 
made up of. Solid and Liquid 
Parts: the Solid Parts are all 
thoſe Veilels, that make the 
Body a curious contrived Vat{- 
cular Engin ; which are filled 
with, and actuated by, Liquids; 
and in which, they all circ 
late: And as thoſe Veſlels car- 
ry diflerent forts of Liquids; 
fo they are called by different 
Names; Veins, Arteries, Ncrvcs, 
&c. Through the Arteries and 
Veins, the Maſs of Blood con- 
tinually- circulates, and Animal 

Spirits through the Nerves, 
The Veins and Arteries, . be- 
yn ET Br ing, as it it were, 
eSpitirs ardBlood both rooted and 
are mixed in order (ringing from 
10 4 FeLMentalicn, the Hearr , arc 
branched 


—__ mw? .Accaw 
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| branched up and down the Bo- 
| dy ; both through the Exter- 
| nal as well as Internal Parts, ex- 
| cept choſe, that the Yera Port 
| ſupplyes ; and the Nerves , 
| raking their Original from the 


Brain and ſpinal Marrow, are 


| diſperſed through the whole; 
| ahd meeting with the capillary 


Terminations of the Veins and: 


| Arteries, they being inter- 


wovet. one with another, ter= 


| minate all rogethery and, as I 


Metaphorically exprefled it, in 


| my Treatiſe of Muſcular Motzon, 
| all terminate in ſmall Glands; 
| in the Cavities of which both 
| throughtheſubſtanceoftheMul- 
| cles, as well as the InternalParts, 
| theArteries lay down Blood,and 
| the Nerves either mcdiatcly; or 
| immediately Animal Spirits; 


E 4 and 
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and having there alſo proved, Þþ 
that a fubrile Liquor, made 
and preparedin thefe'Glands by 
Formemtation; was according to 
the-different degrees of Spirits, 
f{entthere by our Apperite, not 
only fubtilized: but thruſt out 
bby 4 ſuccellion of Matter into 
the!' Fibers, and © circulatin 
through 'rhem, - diſtends ern, 
and by that means contracts 
the-Muſcles; and there: alfo 
having ſhewn, that the Fermen- 
ration was caufed, by a rratoal 
Conflit of rhe Blood and Spt- 
rits; I ſhall now in this Trea- 
tiſe endeavour to explain from 
that mutual Conflict, the Hear 
of the Biood. 11; 09'31 
And becauic iome,as yer doubt, 
Anima! Spirtts whether Animal 
demor ia red, Spirirs- -circulare 
through 


w XY 0 oe -- 


kk. Mx 
= 
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through the Nerves,. or not; 


| and others, though. they: are 


willing, and | find; necetlary 
to grant;. that. Spirits. do xeally 
run through them ;.. yet profeſs 


| that they cannot. be demonſtra- 


ted, I ſhall before I proceed 


to ſhew how: the Heat, of the 


Blood is cauſed, endeayour to 


| demonſtrate thoſe Spirits; and 
| prove, that they cuculate 


through the Nerves, as plainly 


as. weran by the; help of: our 
| Reaſon, and the Teſtimony: of 


our Senſes, demonſirate: any, 


and the moſt apparent Things 
whatſoever. 


For any one, that does but 
fook i 1 
ok into theSub- is ife folſlats 


| Brain, 1 think, 
' needs neither doubr, nor be 


E $5 Ignorant 


82 The Circulation of ihe 
tgnorant What the Animal 
Spirits are, nor of their Na- 
tare, Which appear as maniſeſt- 
ly as the Humors of a Mans 
Body. 

But, pcrhaps. it will be. a 
- Viz, fir d11ce. Bard - Task £0 
teginows oily 10i- periwade | ſome, 
ſrare which we call rhat that oily 
Bramns. 

and clammy Mot 

fturc in. the Brain, is Animal. 
Spirits; ſince It ſeems, as ſome 
ſay, to be as grols. a Subſtance, 
38 any Liquid in the Body. 

To this I an(wer, that if we 


obs a; THe Al Opt- 
{wered. rits, or that Moi- 
{ture.inthe Brain, 


and compare it with coagulated 
Blood, it is much more fine 
and pure, and not half fo tough 
and clammy ;, whereas, if. it 
SPP WCeIc 
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were a more grols and ſluggiſh 
Body, it would be a great deal 
more- . Vilcid - and. Phlegma- 
tick. 


But if we further compare. 


the Taſte of the That it is the moſt 
Brain, - with - the ſpirituous Part of 
Taſtof theBlood, b* Blood and gov- 
x * ſequently Animal 


that that f{weet 


Subſtance is the Spirit of the: 
Blood ; and conſequently that. 


it:is Animal Spirit; .For as the 
Blood 1S$a {weet Maſs, inpreg- 
nated with diverſe {orts of Salts, 
and Phlegmatick crude Serum; 
ſo: the fubſtance of the. Brain 
is-moiſtened with anoyly {weert 
Salino-Sulphureous Mals, free 
from thoſe indigeſted Dregs, 
that{wimalong with the Blood; 
being ſeparated from thoſe Im- 


purities. 
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82 The Circulation of ihe 
tgnorant what the Animal 
Spirits are, nor of their Na- 
tare, Which appear as maniſeſt- 
ly as the Humors of a Mans 
Body. 
But, perhaps. it. will be. a 
* Viz, that Muct- hard , Task _ 
tegitous oily 140i- periwade | ſome, 
Jure which we cal that. \ that | oily 
and clammy Mot- 
fture in-; the Brain, is Animal 
$pirics; | ſince It ſeems, as lome 


lay, to be as groſs. a Subſtance, 


a8 any Liquid in the Body. 
To this I an{wer, that if we 


An0bjetion 4n- take Animal Opt 
{wered. rits, or that Moi- 
{ture-in the Brain, 


and compare it with coagulated 
Blood, it is much more fine 
and pure, and not half fo tough 
and clammy ; whereas, if. it 
Were 
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were a more groſs and ſluggiſh 
Body, it would be a great deal 
more . Vilcid | and | Phlegma- 
tick. 


But if we further compare: 


the Taſte of the That it is the moſt 
Brain, - with - the ſpirituous Part of 
Taſtof theBlood, '+* Blood and con- 
— mal F ſequently Animal 
it Will be evident; Spirits proved. 


that that {weet 


Subſtance is the Spirir of the: 
Blood ; and conſequently that. 


it'is Animal Spirit; For as the 
Blood is-a {weet Maſs, inpreg- 
nated with diverſe {orts of Salts, 
and Phlegmarick crude Serum; 
{o. the fubſtance of the. Brain 
is moiſtened with anoyly {weer 
Salino-Sulphureous Maſs, free 
from thoſe indigeſted Dregs, 
that{wimalong with the Blood; 
being ſeparated from thoſe Im- 


purities. 
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34 The Crrenlation of the 
purities in the cortical Part of 
the Brain; now if a Spirit par« 
rakes'' of! the Nature 'of thar 
Body, it is- ſeparated or drawn. 
from, "this is an Argument 
ſtrong enough to convince any 
Rarional'Man, that that Mot- 
ſture: is the Spirit of the Body ; 
ſince we learn by our Taſte, that; 
it is the pureſt and moſt refined: 
Part of the Blood; as a Spirtt 
ought to be. Hahn! 
'Bur fome think-it'too groſs, 
BN _ : a Humour; = 

, Tee of 9 2-. nerform all tho 
ee 22!  Ations; which 
5 which ” they think, the 
pets «1 4, Animal Spirits 
| do; yet if they 
tos - grant that the 
Maſs of Blood is the Pabulum wn | 
F ene 


Arial Sprrzts demonſtrated. 5 


| thee Animal Spirits, - as I think 
none can-deny ; ſince any conſt- 
derable'Evacuation of it,preſent- 
| ly ſinks and dimintthetluthem, 
| then it will be very /:manifeſt, 
thar thoſe Spirits are: able to 
perform 'all rhoſe Actions, that 
we 'can' truly-+fuppele: Animal: 
Spirits 'to do; for if; by with» 
drawing that fivect V7 ifctd Pa-. 
 bulum,” that (weet oyly Muci- 
Jaginous Moiſture in the Brain, - 
be diminiſhed, - and upon that 
Diminntion . the Animal Spi- 
rits are preſently leſs vigorous; 
| and on the contrary; if by en- 
riching - the' Blood, and conſe-- 
| quent nely encreaſing the ſtock of 
| Animal Spirits, the Actions of 
theBody as well as of the Mind 
| by "I we muft conſe: 
__ quently 


86 TheCirculation of the 


quently believe, that they are 
moderately.pertormed by:them; 
when that-oy ly: Subſtance, nei- 
ther.' too: ,plentifully abounds, 
nor is too much ſpent. and con- 
\umed. 

Burt. ſome People will .not 
believe, Thar to, 
be AnimalSpirit; 
becauſerhey ſay, | 
they cannot get ſo. much as 
one drop. of. it. out of the. Vel- 
© RT 

To: which 1 anſwer, that if | 
they deny it to be Animal. Spi- 
rits, becauſe they cannot ga» 
ther it in. drops.;. by, the ſame. 
Reaſon they may deny Blood - 
to be. Blood, becaule in. ſmall 
capillary Veins, when it is-co- 
agulated, it cannot.be dropped 
out: For not only the _— | 
ane 


© Another Objz- 
&ion anſwered, 


'* 


= 
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| ſanguiferousVeſleis.are ſo{mall, 
| that. they cannot be ſeen by 


zood Microſcopes, but alſo the 
NervousFibers. ave ſocxtreamly: 
diminutive and fine; that.they 


| have been computred. to be four- 


{core times. as Fine as a. Hair, 
and conſequently the Liquor 
contained in each muſt be {o 
little, that five or {ix Hundred. 
Veſſels muſt be joyned. toge- 
ther, to- make one Drop; ſo 
thar, being ſeparated and divi- 
ded into. very. {mall Portions, 
by the Intermixture of the Vels 
ſels, it is- no ſooner expoſed to 
the Air, bur is immcdiately 
chill'd and coagulared. 

Which we may more eaſily 
belieye, when we take Notice, 
how thin and fluid the Maſs of 
Blood is, as long as it is in a 
{wift 
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{wift and conftant Circulation, 
that if a capillary Veſſel be bur 
pricked with a ſmall Pin,Blood | 
immediately ſpurts out; yer | 
how ſoon when expoſed to the 
Air, does it thicken and coa- 
gulate, though ic be expoſed 
in. great Quantities; ſo thax 
one would ſcarce rhink ir fit to 
move through Veins (6 ſmall, 
that they cannot be diſcerned 
by the beſt Microſcopes ; much 
rather then: may the Animal 
Spirits, whoſe Portions. are ſo 
incomparably diminutive , be 
forchwith chill'd and thicken, 
when they immediately,as ſoon 
as they arc expos'd to the Air, 
are almoſt equalled with Par- 
ticles of Nitre. -: 


Bute 


Animal Spirits demon/Prated, Bg 
Bur be My never fo evident» 
FC” TIN. ae” i» 
the Anitnal Spt-" dl 04 ih 
rits that afe* in //67 \Mowow pro- 
the Brain'; yet To 
moſt deny thema conftant and 
free Circulation. Bur ſince we 
ke, that Blood, which is muctt 
more groſs and” thick , than 
Animal Spirits, when coagu- 
ﬀted, as long as it is in a quick 
arid brick Motion, can move 
throngh the ſmalleſt Capillaries; 
we have great Reaſon to 'be- 
tieve that the Animal Spirits 
would move much more {wiff, 
when ſeparated and preſerved 
from: the Nitre of the Air ; and 
although rhey immediately 
thicken, when expolcd to the 
Air ; yet are they much more 
thin 


goThe Circulation of the, &e. 


thin and liquid, when in Circu- 
lation. 


Puc it is not only evident, 


rhat-theſe Spirits are in a conti- 
nual Motion, but alſo highly 
neceſfiary : For cither | they 
muſt be in Motion,or ſtagnate; 
and if they ſhould ſtagnate'; 
they: would in a ſhort time cor- 
rupt and putrify. Peſides, ſince 
there is a continual and con- 
ſtanc Supply, ſeparated in'the 
Cortical Parts of the' Brain, 
there muſt be a continual De- 
creaſe,or otherwiſe, there would 
be no room to receive them, 
which Evacuation we can rati- 
onally imagin to be no other 
way, burthrough the Branches 
of rheNerves; and allo, becaule 
we perceive the Efics of them 
inthe Muſculous Parts. 

From 


0.1 


The Nature of the, &c. 


From hence it appearing that 
tat oyly Subſtance in theBrain 
is ſeparated from the Mals. of 
Blood ; being the ſweeteſt and 


moſt {piriruous Part of it; aud. 


that it muſt needs circulate cone 
tunually, through the Nerves ; I 
thall now conſider the Nature 
| of ut, that we thence may ga- 
ther. more clearly the Mangcr 
of it's Operation. 
- Which preſently , appears, , if 
we do but con- Dag 04 
ſult our Taſte, 6 add pl 
| theTaſte of it be- conſidered. 
| ing oyly, ſweet 
| and mucilaginous, that. Sub- 
| {lance being made up of the 
| molt volatile. ſulphurcous and 
lalr Particles of the Maſs of 
Blood, which are. incorporatcd, 
in 


o2 The Nature of the” 
in ſome 'of the moſt digeſted 
and ripen'd Serumof the Blood, 
and by that means appear. in 
the Form'ef' a Mucilape. 
That theſe Spirits are made 
up" of the fineft Sulphureous 
Partictes' and the moſt volatile 
Sales of the 'Blood, is appa- 
_ proved by our conftant 
Dicer; for we always perceive 
our ſelves moſt full of Spirit 
aſter Meat that abounds with 
Sulphur, volatileSalrs and Oyls; 
whereas all Acids, Auſteres, &c. 
which thicken Oyl, and take 


of the Force of volatile Salr and 


Sulphur, depreſs our Spirits 
and keep them too low. 


Thar theſe Spirits are fall of 


ſuiphureous oyly Matter, is 
farther manifcit, by expoſing 
the Brains of any Animal to 
rhe 
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the Air ; becauſe they preſenc- 
ly grow rancid and fFrid;.. .- 


It appearing then, that the 
Animal Spirits, are an oyly mu- 
cilaginous Subſtance, ' abound- 
ing with the moſt volatile Sales 
and. Sulphurs, of -the ;Blaod 4 
and. thar they are jin-a continu» 
al Circulation, from the Brain 
and fpinal Marrow , through 
the. Branches. of the Nerves ; 
and that. being. , forcibly laid 
down in the .Glands,. there 
meet with the. Arterial Blood x 
[ ſhall next endeavour to:ſhew, 
how the Hear of the Blood-is 
carried on and cantinued;whicl, 
I conceive,to beafter this Man- 

ncr. 


Thels 


$4 Of the Reaſon of the 
\ Theſe oy1y Salino-Sulphure- 
8. 4 ous Spirits,” be- 
1 Keajoy of ing violently dri- 
e Hear Of -: th; 
Blood explzined, Ven through the 
Nerves, meet 


with'the Arterial Blood in the | 


Glandules ; and theſe two Lis 
quors being forcibly driven one 
apainſt another, the Parricles 
of - them are intimately mixed 
together ; by which means the 
AnimalSpirits are, as if it were, 
ground and rubbed berwixt the 
fixed and more ſolid Parricics 
of the Blood ; whereby rhey 
are minutely diſſolv'd, and be- 
ing put into a ſwift inreſtin 
Motion, they endayour pow- 
erfully ro expand themſelves, 
and to fly away; but being 
held in, and reverberated, by 


thoſe- groſler Particles; their | 
Mo- | - 
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Motion 1s by that. -means' in- 
verted, and that Force, which, 
if they had bur Liberty, would 
be loſt in a further Expanſion, 
being inverted and driven forci- 


| bly upon the- other Particles, 


they mutually increale and pro- 
more one anothers Motion; b 
which Motion the Blood, when 
it aftedts our Senſory, cauſes us 
to perceive Hear. 

In carrying .on of which, it 
is to be-obſery'd, 
thac-the Animal How it's Heat is 
$pirirsbeing thus 270m. 
accidentally i ex- 
panded; and put inta Mbauloay 
by che groſler Parts of theBlood, 
and. being - thus -held -in, and 
{truck back, by them ; does 
not. only. by that Means .fly 


| _ and increaſe” each. others 


Motion ; 


96 Of the Reaſon of the 
Motion,; bur, alfo hurry; the 
grolieg. Particles of the Blood || | 
ith them,. and; :{o /4in- 
creaic their Motion, and by Þ 2 
ſtriking  againit them;- and 
knoking them together, : break þ ti 
them, as if-it were into; ſmaller Þ| a 
Parts, and conſequently: :rariy; || : 


= expand Them allo. - |! 
It is further to be obſerved; || P 
that as theſe Spi: || a 


The Heat of the 
Blood varies _ecag rits are more..or || \ 


ding 10 »he diffe-, leſs im quantity, 
i *Y ſof(the groſsParts || B 
of | the Blood; {i 
grinding them together and || 
putting them: in Mation, ) they || 
more powerfully, - ar le{3-vige* || > 
roufly expand, and moving as ||! 
cordingly, digeſt and —_— It 
Maſs of 'Blood to a or 4 
lowcr Dogrce ; and > 6 
$9 y,l. 
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ly, put the Parts of ir into a 
RCOner ot weaker Motion. ' 
:'\We may further rake Notice 
Yy that the + 
ſharper rhe Par- 4 ral 
ticlesof theBlond 1; Ws WP 
are, 10 rhey cor-'/ mor thifpur' the 4. 
otle. and: grind-i7,/"#; 99/7{0 1m 
the Spirits' into | 
Parts, with greater Violence, 
and conſequently ſharpen their 
Motion. 
Again, when the Maſs of 
Blood is very 
full of, and plen- . 
atully Souls too op 
with.,, volatile Maſs of Blood 
Saks /& Sulphur, 1 i no 960 
the. Particles of 
it,'are with leſs 
difficult oY put into Motion by 
oe —_— ts; 'and Ng with 
them, 
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them, encreale their Motion; 
and, on the contrary, when 
the Maſs of Blood is more 
dull and phlegmaric, ir neither 
ſo powerfully grinds the Ani- 
mal Spirits, nor is ſo cafily put 
into Motion it ſelf. | 
Furthermore, The Animal Spt 
-rits do not on- 
Which us more or ly according to 
leſs promoted accor- their different 
ding to the diffe- "_ : 
rent Degrees of the Quantities, dif- 
Aftiviyy of the 5pi- ferently exagi- 
pn tate the Maſs of 
Blood; bur alſo, 
according to their different 
Degrees of Activity ; whence 
the more volatile and ſtrong- 
er the Spirits are,the more cor 


ſpicuous are their Effes. 


Laſth,| 
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Lafly, we may take No- 


tice, that neither 
the Animal Spi- either the Ani- 
. | mal Sprries nor Ar- 
rits, nor theMaſs ;.1i51004are who- 
of Blood, are al- t 4ttive or Paſſrve. 
rogether Active | 

or Pallive, in producing theſe 
Effedts ; bur mucually both of 
them, and by Turns. 


Having premiſed this ſhort 
Account of the Heat of rhe 
Blood, without any manner af 
Proof, to the end, that we 
might have a more clear and 
entire View how it was cauſed; 


withour the Interruptions it 


would have made, to prove e- 
very Paragraph as I propoſed 
it; I fhalt now proceed to a 
Proof of what I have propoſed 


colteRively, for the Material, 


FF 2 Formal 


we 


from Fermentation 


100 Of the-Reaſon of the 
Formal and Efficient Cauſes of 
It. 
And:#Fir/t, Fhat the Animal 
Spirits and Arterial Blood arc 
both forcibly laid down in the 
Glandules ; I have given ſufft- 
cient Reaſons ro evince, in my 
Treari{e ' of Mufcular Matzon, 
and havegiven further Proof of 
it here. 
To prove then,that the Heat 
_ - the _—_ 
- That the Tear of does roceec 
the Blood proceeds Gol Yue Keg 
mentation, ir be- 
ing neceſiary to 
explain the mechanical Motion 
of the Parts of thoſe Liquors, 
that work mutually one upon 
another; I ſhall in; the next 
Place-ſhew, that the Heat of 


proved. 


the Blood is cauſed by ſuch a | 


mce- 
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mechanical Motion of Parts, as 
| have before mentioned. 

- That the Animal Spirits then 
are forcibly driven againſt the 
ArterialBlooad, is {o [clf evident; 
chat it needs n» Proof ; and if 
ſo, it muſt .nceds follow that 
the Particles of the one will be 
intimately mixed with the other; 
and'it is undeniably True, that 
the Animal Spirits will by that 
means, be-ground and rubbed 
betwixt the Particles of the 
Blood; which are in Motion, 
and amongſt which, they are 
mixed ; and the Animal Spirits, 
being of an oyly Salino-Sul- 
phureous Nature will conſc- 
quently be expanded and rart- 
fied, and put by that means 1n- 
to a {ſwifter degree of Motion, 
is evident ; whether we conſt- 
1 der 
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der the Efte&s, that ſolid or it 
quid Subſtances have on one a» 
nother, when. .in Motton; for 
Amber, by a violent Attrition 
of it's Parts agaiait a woollen 
Cloath, fecls hot ; the Sulphu- 
reous fat Effluyviums being by 
that Attrition encreaſed.,. and 
cauſed ro fly out in greater{YJuany 
tities.It is evidentalſo, by. ſtrike 
ing of a piece of Flint againſ} 
Steel, that the ſulphureous,Pagy 
ticles of the Flint, being, as at-.it 
were diſyok'd from the Embra» 
cesof the more firm. and ſolid 
Particles of the Stone, and be- 
ing rubbed and ground betwixt 
them are put into a violentMo- 
tion ; ,, which cauſes them. ſo 
much to. rarify and expand, that 
whenever they affeCt our Sen- 
ory, they caulc that Senlation 

| we 
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we call Hear ; which is accor- 
dingly violent, as their degreos 
of Motion are more or lels in- 
tenſe ; and fo Amber, by a mild 
Attrition is moderacely warm, 
and by a violenter, more ſen- 
ible. | 

Again, It is obſervable in 
the 'eurning of 
any” large and 7c Hee pie 
weighry Wheel, 74.7 moved. 
where rhe extra- | 
ordinary Weight makes ſuch a 
forcible Preſfure of thoſe Parts 
that lie about the Axle-rree, 
that by ſtrong and frequent Ar- 
tritions of the Parts together, 
the crude Sulphur, which is 
fettered up in'the Subſtance of 
the Wood, is by degrees loot- 
ned and diſſolved, and being 


put into Moticn is rarified and 
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expanded ; which being till 
ground berwixt the {oltder Parts 
of. the. Waod, it's Parts-are yer 
pur. into. fo {firong a: Motion, 
that they break and diſſolve that 
ſolid Subftance, and by creating 
a Flame conſume and- burn 
Mi-- -;; tavirnt 7522987 
[n.like manner, the Particles 

of Fire being applyed to. Guns 
powder,by diſſolving and grind- 
zag of ir's Parts in Pieces, and 
putting them into a violentMo- 
tion, cauſe, them to expand and 
explode. | | 
But not. only ſolid Bodies 
Wor only ſolid caule Heat, by 
Bodies but alſo Li- BC inding of yola- 
qw:1s grow box by tile ſulphureous: 
en Autrion of heir Particles betwixe 
rem, and fo by: 

putting them into Motion ; but. 
allo 


+ 
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alſo rhe Patricles of Liquids» 
by grinding one upon another, 
put rheniſelves into {o violent 
a. Motion, as not only te cauſe 
Hear ; bur ſomerimes fo high a 
degree of it , as actual Flame 3 
as, when Spirit of Wine and Oyl 
of Turpentine are mixed toge- 
ther : And that Heat proceeds 
from an Attrition of ſuſphure- 
ous Particles, and their violent 
Motion;l havenot only brought 
Inttances enough to make it ap- - 
pear, but have fufficienrly pro- 
ved it before in my Anſwer to. 
Dr. Wi/lis's Opinion. 

And now, {ince not oaly So- 
lid, but alſo Liguid, Bodies: 


- grow hot, by an Artricion of 


their moce volatile and tulphu-- 
reous Particles, berwixr rhe 
more groſs ones, and fince there-- 
F 5 _ ap> 


ro6 Of- the Reaſon of the 
appears from whar I have before 
{aid, but one way, by: which 


. all Bodies: grow hot ; we mult 
ne:ds conclude, that the vola- 


tile ſalino-ſulphureous Particles 
of the Spirits grow hor, by be- 
ing ground berwixt the grofler 
Partieles of - Arterial Blood ; 
and thar-rhoſe, 'by putting the 
whoſe: Maſs into a more violent 
Agitacion, caul2 the ' Heat of 
the Blood. 

Bur ſome will perhaps (ay, 
hat in all-rhoſe Phanomena, | 
have raentioned, theſe grofler 
Parts of Matrer, which grind 


- upon the ſulphurcous Particles, 


are put into Motion by fomc- 
thing elſe: But they do not 
perceive, how the grofler Parts 
of the' Blood arc put into Mo- 
tion. firſt. 
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To which | enter, that the 
Particles. of the.,. ; 7 
Maſs of Blood, Ho IRE has. , 
are put into Mo- MOUrS ave jſt Þut 
tion bythar torce, row LO 
which is always 
inſeparably joyn'd with Circu- 
lation ; fo that in a Man's Bo- 
dy, as there is a-continualCir- 
culation of Humours;- ſo there 
is of Cauſes; for the Fermen- 
tation,in the muſculousGlands, 
is raiſed by the Maſs of Blood, 
grinding the Animal Spirits be- 
twixt the Parts of 1t; in waich 
Fermentation a fubtite Liquor 
is preparcd, which bcing forced 
into the Fibres of the Heart, 
cauſe it to contract ; which 
Contraction forces the Blood, 
and conſequently the Nervaus 
Tuice, through their diſtin&t 
Veſleis;. 


108: Of rhe Reajon of the 
Velle!l3z; and fo cauſes them a- 
e24in to meet, and ferment. a 
{econd time, in the Glanduies; 
and as Circulation is preſerved 
and carried on by the ſubtiie' 
Liquor, which is continuaily 
preparcd in this Fermentation, 
lo the Particles of the Blood are 
mixed with the Spirits, and 
preſerved in Motion. by Cir- 
calation. 

Having thus ſhew d, that the 
Heat of the Blood may as pre» 
bably proceed from Artrition, 
as Heart in. any other Bodies ; 
fince Heat is nothing. elſe, in 
reſpect of that which cauſes the 
Senſation, thana quick inteſtin 
Motion of Parts, and fince 
thoſe can be put. into Motion 
no. other way bur by Actrition; 
| ſhould inthe next Place _ 
chas 
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that the Particles of refined and. 
arified Matter always cxpand + 
and. endcavour 


; Thar the. Parti: 
Ko, tv av AY, bur, cles of reftned and 


V0 Ing reverbera- rarified Matter, are 
ed by the Op- by ain Incerfion of 


their Moton put 
poſition of thoie 7", bigher de- 


grols ones, With ger of it proved. 
whichtiz2y (wim, 

heir Motion is. inverted, and 
F y Chat cacans inuch increaſed. 
Bn it. 15.10 evidently. True, _ 
har it nceds nor ; for we al- 
wavs obſerve, that where any 
Iwo Bodies meer together, and 
ſtrike againlt one another, rhat 
Which 1s licis.yields ro that 
which is molt tojlid, and makes 
the itrongeſt Oppoſition ; this ' 
is. manifett in Flame it ſelf as 
ailo in the Expanſion of Gun- | 

pow- 


have piven, 


Ti0 Of the Reaſon of the 
powder; for if a Gun be ſhot 
againſt a Wall, the. Flame of 
the expanded Gun-powder 
firiking againft it, preſently 
flyes back again, and, by mix- 
ing with that, which immedi- 
ately follows it, encreaſcth the 
force of it ; and for this Rea- 


ſon, a Gun which is charged 


with a greater weight of Shot, 
more forcibly recoils; the 
Powder not finding free Li- 
berty to.. expand , but flying 
backward witha greater Force: 
Ir is alſo further evident, 
from the Reaſon which I 
why Niatre is 
bencficial-in continuing Flame, 
and making it more vigo- 
Tous. 


'The 


t 


Heat of the Blond” 111 


The groſs. Parts of the Blood, 


having chus put 
the Animal Sni- . Flow the Animal 
Spii irs ravifie the 
fits into a {wift Blond, 
Motion, and by 
mverting them in their Mo- 
tion, having caufed them ro 
encreaſe one anothers Motion; 
che Spirics at laſt, fer upon the 
Maſs of Blood, and by break- 
inz 2ad diflolving the Particles 
of ir, rcarifie them and- cauſe 
thum to expand allo; ſo the 
Rays of the Sun, being itt a 
{vife Motion, and gathered in- 
to a Point by a burning Glaſs, 
groW More vigorous, fo as to 
diſſolve and burn even ſolid 
Bodies; and after the like. man- 
ner Flame, by the force of it, 
ſubtilizeth and attenuates the 
Sulphureons Parts of it's Fuel, 
neither 
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neither does it only rarifie and 
expand the Sulphureous Matter 
of it's--Fuel, bur alſo carries 
violently the: Aſhes of the cal- 
cined Matrer along. with it, 


where it may be oblerved, . thar | 


as the Particles of Animal Spi- 
rits ate not in ſo ſtrong a Moti. 
on, asTthoſe of Fire, ſo tne Par- 
ticles of the Blood are moyed 
with a more ealie force, then 
Aſh2s waich are far more So« 
lid. | 
Bur for a further Proof, that 
| theMaſs of Blood 
That the Animal grows hot, in a 
Spirits according 20 Natural {tate, by 
' weir dijcret the Methods and 
quantities diſfe- . 
rent] exdgirate the Ways, which . 1 
Maſs , of Bloed have endeavou- 
nahe red tocxplain; [ 
{hall in the next 
place 
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place prove, that the. nimal 
Spitits, being pur into Mott- 
en;: according to their Uiftercnt 
vantitics, diflerentiy expand 
themſelves, and *:iagitate the 
Maſs of Blood, and put it's 
Parts in a more violent or weak - 
c& Motion, and conſequently 
encreale or diminiſh the Heat of 
If, | 
And this is eaſily manifeſt, 
if we do but ob- | 
ſerve, that young py the obſervarts 
& healthful Peo- 0» of People of dif- = 
ple, whoſeNerves ©" 8**:, 
as well as the | 
Fountains from whence they 
ſpring, arc full of, and abound 
with, Spirits, are always of a 
more brisk and vigorous Heat 
then People of a:declining Ape, 
S whoſe 
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whoſe Nerves are leſs plentiful- 


ly ſtocked with them. 
Bur it is not only obſervable 
Pao A 8 Ay of oo 
rene Corio, ferent Ages, but 
oo One” allo in Aifferen 
Conſtitutions, that as the P4- 
baulurs of the Animal Spirits is 
more plentiful and yields amore 
conſtant and large Supply ; (6 
the Hear of the Blood 1s more 
powerfuland intenſe; as in cold 
and Phlegmatick Conſtitutions, 
where the Maſs of Blood' + 
bounds, with dull Phlegmatick 
Humours, or Acid and Auſtere 
Juices, of too cloſe and com- 
pact Texture, and a large Sup- 


ply of Spirits is denyed; the. 
Blood is not of fo hot.a Tem- 


per, as in Cholerick Conſtitu- 
tions; Whence it evideatly 
appcars, 


| by the common 
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appears, that the Heat of the 
Blood depends on the Vigour 
of the Animal. Spirits; for if 
when the Velitcis are filled with 
Spirits and plentifully ſupply 
the Glands, that Fermentation 
is raiſed higher, and by that 
means the Heat of the Blood 
is accordingly encrealed, it is a 
moſt certain. Concluſion, that 


the Hear of the Blood depends: 


upon the Efiects, that the Ani- 
mal Spirits have in that Fer- 


mentation. | 
; Which 5s further confirmed; 


And the Pratti- 
and conſtant Pra- , 7, of Phyſick. 


ctice of all Phy- 

{itians; for when rhe Natural 
Hear, as fome call it, is lane 
guid and weak, and almoſt cx- 
tinguithed ; they give ſuch Me- 


dicines, 
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dicines, -aS increaſe the Heat of 
the Blood, by renuing the 
Vigour of the Spirits ; Whenee 
to People that are almoit a 
dying, their Spirits being dul- 
led ' or exhauſted, nothing is 
morc uſual then ro-give them 
Spirits of Harts: 
How Syirit of \orn or. of | Ars 
Harts-hou raiſes ; | 
the Tulſe. monick-ſalt, or 
: {ome other Sx- 
line or Sulphureous - Spirits, 
which preſently joyning with 
thoſe in the Nerves, encrealt 
the Fermentation in'the Glands, 
and by that means put the Mats 
of Blood into amore {wift Exa- 
gitation; and by raiſing - the 
Fermentation, not only renue 
Circulation, but tine Heart of 
the Blood. | 


On 
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On the contrary, when the 
Animal Spirits 
we too [igh and As 
rolatile, _ LOO —. Gs 
much in Quanti® iifteren: Degrees 
y , they .railo- Ger vie 
this Fermentati Maſs of Blood. : 
on ſo high, that 
che Blood 1s pre- 
{ently pur into a Preter-natural 
Heat; from whence proceeds 
that Preter-natural Heat in 
revers': And the way, taat 
ehyſitians either do, .or can 
cake, in fuch Caſes is, either to 
take down the Animal Spirits, 
by- withdrawing Part of thcir 
Pabulum, and by Acids given 
internally, ro harden the Tcx- 
ture- of the. Blood, and make 
it leſs fubjet to grow too Hor 
by Fermentation ; or otherwiſe 


Dy 
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by cooling and fixing thoſe 
predominant Spirirs, and eva- 
cuating other acceſſory Cauſes, 
by proper Excretories and F. 
muttorics of thic Body. 

Laſtly, Thar the more any 
rarified Sulphureous Body ' 
expanded berwixt the more 
groſs and ſolid Parts of Matter, 
thoſe groſs ones are put into 2 
ſtronger Motion, is evident 
from a Musket charged with 
Short, - which, with a ſmall 


quantity of expandcd Matter, 


will ſcarce be moved ; bur by 4 
greater quantity of exploded 
Matter, are put into fo {wifta 
Motion, that they fly forcibly 
a conſiderable way. 


Having 
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Having -thus far proved, 
what I propoſed, 
to be reaſonable - The ſpayper the 
nothing but what corrode the Spirits 
is conſonant to #14 pu them into 


Motiog. 
f the Practice of y 


k molt Rational | 
- [Phyſitians; I proceed to ſhew, ; 
, (chat the ſharper the Particles of yl 
x | the Blood are,they corrode and sf 
+ | grind che Spirits into ſmall aad oi 
1] | minute Particles with a great ; 
r deal more Violence,and by that "| 
, | means cauſe them to expand " 
4 | more vigorouſly, and by put- " 
a {ting them into a ſtrong Morti- | 
y en, cauſe a higher Degree of | 
Heat. 0 


This is ſufficiently proved MF 
by 1 


L210 Of the Rzaſon of the 
by the Preter-na- 
7h: Kcaſen of Fural Effets,that 
fluſhing bears, is Scorbutick Salts 
oe SU; caule in ſome 
People; for when 
the Mais of Blood is impreg- 
nated with 4cid Acrid Humor, 
thele, meeting with the Spirits, 
cauſe Pretcr natural Alufhing 
Heats; which appear in fevc- 
ral Parts of the Body, and ſonie- 
timcs in the whole; which are 
{o violent, that thoſe, that. are 
afteted with them, complain; 
that they feel themliclves as 
Hot, as if rhey were in a Stew 
or a Bagno. 
TharthisPreter-natural Heat 
proceeds from Corroſive Sak 


. Humours, fermenting with the | 
Spirits , is very manifeſt ; ſince | 


theſe Symptoms are only cur- 
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red, by ſich Medicines as cor- 
rect che Acidity and Acrimony 
of the: Blood, viz. When it 
moſt partakes.of Acrimony by 
{weet diaphorerick Deroctzons, or 
ſome ſort of Acids, which gull 
and take off their corroding 
Edges, or when they arc more 
Acid, by volatile Salts that 
carry them oft by Sweat orUrine; 
or by Acid Abſorbers, which by 
correting the Aciditics of the 
Pancreatick Juice, leave the 
Ferment of the Liver more pre- 
dominant ; and the bitter Cho- 
ler, being by chat means bred a 
great deal more plentifully, 
digeſts and carries off rhoſe 
crude Humors, which by the 


| aforeſaid means being made 
| thin enough, to go oft by Urin 
and inſeniible Tranſpiration, are 
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TG > A WI 2 "I 
Wm I. 


122 Of the Reaſon of the 


diſperſed and carry'd off thoſe 
ways ; and'the Maſs of Blood, 
being "cleanſed - of thoſe ſharp 
Humors, 1s reduced to'a heath. 
ful Stare. 
If then by conſidering. the 
Nature of' thoſe 
Proved bycom- Medicines, that 
paring _u Crate correct vitious 
that oppoſe it and Humors, we may 
corrett it. learn ro know 
my what 1s the ' Na- 
ture of thoſe: Humors; we 
muſt conclude, that whatever 
is corrected by Medicines di- 
rely contrary to Acrimony, 
the nature of that Humor is 
Acrid; and when, by the Uſe 
of volatile Salts, the diſtem- 
pered Humors of our Bodies, 
arc attenuated, and diſpoſed to 


Evacuation, and at the ſamef 
time} 
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time we know, 'that' volatile 
Sairs by volatizing and prepa- 
ciag the ſuperfluons-fixed-Acid 
Acrid 'Humors of the Maſs of 
Blood, diſpoſe them to be car- 
ried off we haye all the Reaſon 
imaginable to conclude, that 
when ,we find rhoſe Medicines 


carry off ſuch Symproms, that 


they are cauled by fuch Hy- 


.MOrs, 


And har theſe fluſhing Hears 
in the Scurvey, proceed from 
Acrid ' Acid Humors is plain, 
becauſe all Salt Meat, that a- 
bounds with Acids.; and: al 
ſharp Acrid Bear, that hath 
an Acrid Fluid Salt predomnn- 
nant in it, as alſo Vinegar and 
ſuch like, make thoſe Yor 
toms more yiolent. 


G 2 If 


T 2.4 Of the Re.:fou of the 
If then, both from the Me- 
thod of Cure, and the Caulc 
it (elf augmented by ſuch Sorts 
of Juices, we gather they pro- 
cced from ſharp Acrid Acid Hu- 
mors, we may be certain, that 
thoſe Symptoms arc cauſed by 
ſuch Humors grinding and cor- 
roding the Animal Spirits, and 
that by putting them, into a 
Preter-natural Motion, they 
arc the Caules of ſuch Scnſati- 
os. 7 RTE 
And that thoſe Senſations 
only procecd from thence, we 
may caſily cqnceive; for ſince, 
as. long as thoſe Humors circu- 
late with the Maſs of Blood, 
and forcibly meet with the 4- 
nimal” Spirits, they can only 
aflet chem, by moving amongl; 
them; they muſt needs put; 
_ them 
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them into 2 more {wift Motion, 
20d an unuſual Expanſion, by 
corroding and grinding them 
more powerfully, berwixt their 
Particles, which is evident from 
the cauſe of thole fluſhing Heats 
| juſt now mentioned, and from 
the Reaſon I have before given 
of Hear. =T 

* But that the ſharper the Maſs 
of Blood is, the more the Ani- 
mal Spirits are ground and 
expanded betwixt the Particles 
of it, is evident from Reaſon 
it ſelf; for ir being proved be- 
fore, that the Hear of rhe 
Blood procceds from a {ſwift in- 
teltin Motion of the Particles 
ofthe Blood and Spirits, cauſed 
by Attrition; nothing is more 
Realonable than thar the more 
lolid the Maſs of Blood is, the 
G 3 ſtronger 
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If then, both from the Mc- 
thod of Cure, and the Caulc 
it {elf augmented by ſuch Sorts 
of Juices, we gather rhey pro- 
cccd from ſharp Acrid Acid Hu- 
mors, we may be certain, that 
thoſe Symptoms arc cauſed by 
ſuch Humors grinding and cor- 
roding the Animal Spirics, and 
that by putting them into a 
Preter-natural Motion, they 
arc the Caules of ſuch Scnfarti- 
ons. = - 

And that thoſe Senſations 
only proceed from thence, we 
may caſily conceive; for ſince, 
as long as thoſe Humors circu- 
late with the Maſs of Blood, 
and forcibly meet with the 4- 
nimal Spirits, they can only 
aftet them, by moving amongl 


them; they muſt needs put} 


them 
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them into a more {wift Motion, 
and an unutual Expantion, by 
corroding and grinding them 
more powerfully, betwixt their 
Particles, which 1s eviaent from 
the cauſe of thole fluſhing Heats 
| jult now mentioned, and from 
(| the Reaſon I have before given 
of Hear. 

But that the ſharper the Maſs 
of Blood is, the more the Ani- 
mal Spirits are ground and 
expanded betwixt the Particles 
of it, 1s evident from Reaſon 
it (elf; for it being proved be- 
fore, that the Heart of rhe 
Blood proceeds from a {wift in- 
tellin Motion of the Particles 
| | ofthe Blood and Spirits, cauſed 
] by Attrition ; nothing is more 
| Realonable than thar the more 
0 lolid the Maſs of Blood 1s, the 

G3 {tronger 
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{ſtronger the Attrition is, and 
conſequently the Motion of 
Particles, which upon our ſcn- 
{ory cauſe heat, muſt bz more 
violent; and as in ſtriking of 
a Flint with a peice of Stcel, 
the more firm and hard the 
Stecl is, the more powerfully 
it lookneth rhe Texture of the 
Fipt, and ſtrongly expanding 
it's Sulphureovs Particles, puts 
them 1nto that Motion, which 
conftitutces Flame; ſoby Parity 
of ' Reaſon, ' we may ' expe, | 


that the Particles of Blood Þ 
will cauſe the Sulphureous vo Þ 


iatile Parts of the Spirits, to ff 
expand more powerfully, the 
more ſolid and compact whey 
ee. 


And 
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And that the Texture and 
Conſtitution of Saline Humars , 
is more Solid, and..theip Parts 
more Corroding, than. of a 
ſveer Ballamick Liquor, I think, 
none can deny, who compares 
Vinegar and Spirit of Vitriol 
with Tincture of. Sulphur, and 
although in Feycrs, where the 
Blood abounds with too muck 
exalted Sulphur, Spirit of Vi- 
triol and other Acids, cool the 
Blood, by fixing the Spirits, 
and Coagulating the Sulphur ; 
yet when the Blood is impreg- 


| nated with Scoerbutick Salts, 
| Acidity joyning with Acrimo- 
ny, cauſes Hear, by 
ding the Spirits, when they 


COrTrQ- 


want a Mixture of crude Sul- 


| phur, to dull their Edges, of 


which it would be no difficulty 
G4 ro 
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to convince,thoſe that arc con: 
ſiderably troubled with f{cor- | 


butic Symptoms. 


But furthermore, I ſhall prove | 


that the Maſs of 
744 4 the Blngg Blood, the more 
'*« more or leſs Vo- 1t abounds with 


larile, . it's. Parts : 
eelainnreriels. olatile Salts and 


eaſily imo Motion SuUlphurs,is more 
proved. caltly pur into 
a violent Heat : 
and that its Particles being 
more eaf{ily pur into Motion, 
readily joyn with the Animal 
Spirits, and encreaſe theirs ; and 
rhac on the contrary, the more 
dull! and phlegmatic any Body 
is, the leſs apr are it's Particles 
to be put in Motion. 
And as it is commonly ta- 
ken notice of, in ail Podies, fo 
it is not leis oblcryvable jn the 


Mats 
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Maſs of Blood ; for we always 
fnd, that the leaſt quantity of 
any volatile Liquor . inflames 
the Blood of thole, . that are of 
2 tender and open Conſtituti- 
on, much ſooner then phleg- 
matic . and mciancholly. Peo- 
ples,. ' and as: the former is evi- 
dent in thoſe that are ſubjeR 
to Fevers ; > the latter is not 
leis comarkabie ; in tii9{e of cold 
Conſtitutions ; for. t2 cncrcale 
thenatural Heat of rheir Blood, 

When 1t 15 too much depretled, 


It is not only neceflary totake 


away {ome of thole crude Hue 
mors, Which ftu{i up the Veſ- 
(e]s, and too much depreſs the 
Spirits ; bur allo, by volatile 
and {pirituous Medicins,to / en= 
creaſe the Spirits ; and at the 
G 5 {ame 
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{ame time, to Cxait and ſpici- | 
rualize the Blood , by abſor- | 


bing Acids,and exalting the yo- 
litile and ſubrile Parts, to ren- 
der. them.predominant. 
Morcover, that the Animal 
Spirits do not 
141d that is s only according 
difjerenuly, promo- to their different 
rd actOrding 10 YR 
ie differtns De Quantities, and 
grees. of Adivity thedifterentStare 
CE Os of theBlood,vari- 
| ouſly exagitate 
and encreale the Hear of it; 
but alſo, according ro their 
ditterent Degrees of Activity 
and Strength is put beyond 
Diſpute by the different Etlets 
that. Spirit of Wine, or Aqua- 
mirabils, hath upon us from 
Sack which any one that does 
but 
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but tafle muſt ſoon acknowe 


ledg. 
It remains in the next Place, 
that I ſhould ,,,, far the 


!hew, how far Zlood and Spirtss 
the Animal Spi- * Adive or Paſ- 
rits are Active, © © 

and how far Paſlive, in cau- 
ſing-rheſe Effects, as well as 
the Blood, which evidently ap- 
pcars from what 1 have alrea- 
dy {aid :- For when the Spirits 
and Blood are forcibly driven 
together, then they ſeem to be 
mutually” Active and Paſlive; 
the Spirics being forcea betwixt 
the Particles of the Blood, and 
vice verſa ; but ths Animal 
Spirits being ground and” rart» 
ted betwixr the Particles of 


he Blood, are {o far Paſlive ; 
bur 
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but being by that means ex- 
panded, by a powertul expan- 
five and ejaſtic Motion exagi- 
rare the Maſs of Blood, and 
by that means are active ; fo 
that throughout the whole Pro- 
cels it appcars, that neither of 
rem fingly are alrogether A» 
cttve or Pailive, but borh, mu- 
tually and by turns. 


From What | have faid it ap- 


pearing, how the 
Flam the eat Heat 


of the Elood 14 cone ® : 
nuued. flood is cauled : 


| ſhall in the 
next Place procced to ſhew,how 
it is continued : which will be 
ſufficiently evident , if we do 
bur conſider, that the Animal 
Humors are in a conſtant and 
con 


of © [the 
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continual Circulation; for fince 
ill the Glood ina Man's Body, 
5 allowed ro circulate through 
the Hearr, ſeveral times in an 
hoar; and thatthe i: lood from 
tence is continually forced and 
difperſed. through the Parts of 
the'Body, and 1{o- great a Quan- 
ity of Flood is at one Pullati- 
on, laid down in the whole Ha- 
bir of the Fody, and ferments 
1t the ſame time, with the. A- 
nimal-Spirics; there muſt nceds 
be raiſed in the Flood, a confi- 
icrableHeat,or In otherWords, 
the Parts of the Blood and Spi- 
rits muſt of necetlity be pur in- 
wo: fo {ſwift and intenſe a, De- 
ore: of Motion, .as to. enablg 
them ro produce an. extraordis 
nary Heat, when they ſtrike 
upon our Senſory. The whole 
Mals 
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Maſs then. circulating thus, 
through the Extremitics of the 
Vellels,. there is. not only. a 
great deal of Blood fermented, 
every Pullation ; bur alſo by a 


continual Succeſiion of Paulfari- 


ons, the Blood, being forced 
into (a Fermentation, . by the 
expanſive, Motion of the Spis 
rits, is by that Mcans preſer- 
ved ina conltant and continual 
Heat, 
But I know, here will fome 
Difficulties offer 
Some Objei- themſelves, and 
ons conſt lered and , 
anſwered. perhaps {ſome 
may doubt, whe- 
ther the Blood only ferments 
in the Extremities of the Vel- 
ſels, and not in the Vetlels 
themſel ves;and ſince it is hotin 
the Arteries, before it be laid 
| down 
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TJ down in the Glands, as well as 
Fin the Veins after Fermentati- 
on ; they may- think? it- reafo- 
nable to conclude, that where- 
eycr it ferments, there it's Fer- 
mentation 1s- cauſed ; and be- 
cauſe rhere is a great deal of 
Blood betwixr theirExtremities, 
and. the larger Vetlels ; they 
may think, that the Fermenta- 
tion in the Extrefnitics, cannot 
be rhe Cauſe of the Heat of 
the Blood in the larger Veſſels; 
it being an old Maxim, thar, 
zatle Canſam tollitur Effectus ; 
which is as much as to fay,the 
Cauſe. immediateley _ be- 
fore the Eftect. 

Another Doubr which per- 
haps may ariſe will be, that 
lince I affirm, that there is ſuch 
a mutual Action and Paſſion in 


the 
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the Attrition of theſe Humors,. 
in order .toO @& Fermentation ; [tha 
whether Fermentation can be. Jar; 
carried on; in ſuch a manner;;. Þ gy; 
in ſo ſhort a Time, asthe quick" Þ] far 
Circulation, and conſequently. Þ wh 
Proteauſion of the Blood from. | ,F 
the Extremities- of the Vellehs. || y}: 
acmits 2 1 Þ (cl 
AS to the Finf. To: Wit "oF Bas {11 
ther the Fermen-: th 

The firſt Obs. Cation of The: Bc 
(ivn anſwered , Blood- be cauled 15 
Vide, raw T - y In the - Extremi- ff 0 
be chiefly cauſ»4 in TUES of the Vel-: m 
the Exrremines of fels, orthe large || $; 
re Veſſ-1s. ones; I afhim, || ti; 
that it 1s chiefly BY: 

and originally cauſed in the || B 
Extremitics of the Veſſels, juſt I b, 
where the Nerves and Arteries || ir 
meet, and where their contents || c 
arc 
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re firſt mixed together ; and 
thar the Fermentation 'in the 
Farger Veſſels is but'a Conti- 
Inuation of che Effects of 'the 
{fame Original Cauſe; and as 
when Water is heated over 
a Fire, that Part of the Water, 
which 1s at rhe top of the'Vel- 
{cl that contains it, is as truly 
ſaid to reccive it's Heat from 
the- Fire, as that in the 
Bottom, ſo that Blood which 
is in-the Body of the Yena Cas 
za" is as really put into a Fer 
mentation, by a Mixture of 
Spirits, as that in the Extremi- 
ties ; for the Animal Spirits, 
being mixed with the Arteriaf 
Blood in theGlands,and ground 
berwixt their Particles, and -be- 
mg by that means put into an 
claſtick and expanſive Motion, 


they 
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they powerivily ferment an4 
exapgitate the Whoze Mals. This 
Blood then, ſo fermented,:,is 
thruſt, out of the Glands, by. a 


Succeſſion of Matter forced in 
the next Pulſation, and ſo, for- 
wards, by the next, ſucceſſively, 
till it: þe driven into the . /eas 
CaV... 

Now as ſoon as it is thrug 
our of the Glands, thoſe Spirits 
which did ſo powerfully ex- 
pand. before, and the remaining 
Part of them, which are-: not 
mixcd with that ſfubtileLiquor, 
that circulates through the Fi- 
bres ; being yet further corro- 
ded and exagitated by Puliati- 
on, {till continue to expand 
themſelves, and by that means, 
keep the Blood in a continus] 
Heart, 

Tae 


'$ 
y 


] 


Feat of the Blood. 139 
And the Animal Spirits being 
fet more expanded , do not 
only continue, buc- in a great 
Meaſure encreaſe the Heat of 
Res 
' But theſe Spirits, being fre- 
uently oppoled 
i thei EK: The Reaſon why 
Sg the Heat of theBlood 
on, by ſtriking in 1ime decays, 
apain{trheBlood, - ——- 
looſe *in' a. ſhort time a great 
deal of their Vigor, the: Par- 
ticles 'that- before ' grund the 
Animal- Spirits betwixt them, 
obſtructing their Motion; and 
the Animal Spirits, not being 
able any longer to keep them 
ina juſt Motion, ſufficient to 
continue the Heat, which. 1s 
Natural to human Slood ; 
they are, as if it were, linked 
and ferrered up, betwixt thoſe 


proſſcr 
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groſlcr Parts, & arc incorporated 
inro one Subltance with them, 
which is the Reaſon, thar the 
Blood by frequent Circulations, 
is ripened and digeſted ; and 
for this Reaſon the fleſh of a 
Hare grows tenderer, by being 
courſed along time. 


The Blood, being thus im- 


pregnated with Animal Spirits, 
and by that means wanting Spi- 
rits in a free and ſtrong Moti- 
on, would by degrces grow 
cold ; bur the Intervals of time, 
while the Blood moves from the 
Extremities of the Veſſels to 
the Heart, and from the Heart ro 
the Extremitics cf the Veſlels 
again, being very ſhort ; be- 
fore there can be any tenfible 
or conſiderable Decay of it,the 


Blood is anew fermentcd in the 
Glands ; 
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Glanus; and ſo by a continual 
Circuiation, the. Heat of the 
Blood is preſerved ; and becaulc 
by this time the 4nimal Spirits 
mixed in the firſt Fermentation 
with the Blood, are almoſt 
ſpear, being incorporated with 
it; and becauſe Part of it 15 
continually {ſeparated in the 
Brain, it mcets a ſecond time 
with new Supplics, and allo by 
repeated Fermentations is more 
impregnated with Spirits as 
well as digeſted and ripen'd to 
a higher Degree of Marturi- 
ty. 

Thus. I have given an Ac- 
count, how the Heat of the 
Blood is carricd on in_ the 
Veſlels, that it might more 
clearly appear, how the Om 

na 
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nal Cauſe of Hear is principal- 
ly in the Glands. 


That the Animal Spirits are | 
put "into an ela. | 


Drs: that Re4ſo9 flick Motion in 

the Glands, I 
have before. proved, by the 
grofſer Particles of the Blood ; 
and that the Blood, fo fer- 
mented, is ſuccefſively caſt out 
into the Veins, is plain: c- 
nough, to any one that does 
bur underſtand Circulation ; to 
prove then, that the Blood, 
being thruſt our of the Glands, 
does by a further Expanſion of 
choſe Spirits, for a while, ,in- 
creaſe the Fermentation: and 
that, when the Vigour of rhe 
Spirits is ſpent, it will gradual- 
ly decay; we need but take 
Notice, how Fermentation is 
begun 


. 


| 
| 


} 
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begun and carried 'on''in other 


Liquors; for when 'oyI of Vi- 
ttiol and Spirit of'' Armoniac 
Salt are mix'd' together, the 


| Parts of each being in fome 


meaſure mixed, and pur into 
Motion, by dropping the one 
into the other, they preſently 
begin to ferment; which fer- 
mentation is graduaily exalted, 
rill by a frequent Collifion and 
Attrition, the moſt Fermenta- 
tive Parts fly away, or their 
Vigour 15 loſt; and then Fer- 
mentation gradually decreaſeth ; 
and in like manner, all other 
Liquors, that for a time fer- 
ment with a ſenſible Heart, 

But if poſſible, it will further 
appear,that the Original & Prin- 
cipal Cauſe of Fermentation is 
in the Glands, if we do but con- 
{ider, 
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\ider, how Fermentation is ca:- 

ried 0p 4g.g dying Poly. 
For in a Body that is abour 
' , .. to dis, the:.Vje 
Alok  Fermene gour as -Well as 
tation ts carried on Quantity of A- 
_—_ 4 Ping op nimal Spirits, be- 
it ceaſeth when, ir ing diminiſhed , | 
is quite deed. © 5nd thoſe. too, 
being leſs vigo- | 
rouſly grund, betwixt the Parts 
'of the Arterial Blood, expand 
ſo weakly, that they ſcarce a- 
gitate the Maſs of Blood, ſuf- 
ficiently to preſerve it's Hear, | 
but as ſoon as the Blood and 
Spirits ccaſe to. circulate, the 
Heat of the Blood preſehly | 
.grows milder, till ar Jaſt ic is | 
ane extinguiſhed. 


Now 
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' Now, if when the Fermenta- 
tion-is weak, the Heat of the 
Blood is more refnils arid de- 
preſſed ; and when Circulation 
is ſtoped, it confequently cea- 


ſeth ; ir mult needs follow,that 


the AnimalSpirits are theCaulc 


of tharFermentation : and that 


it 1s promoted by driving thoſe 
two Liquors forcibly together ; 
and that the Fermentation Is 
chiefly caufed in the Glands, is 
plain, becauſe when rhe Spirits 
and Blood ceaſe ro be driven 
rogether, and there fermented, 
the Heat of the Blood decrea- 
{eth ; and thar it 1s not in the 
Veſlels is evident, becauſe after 
Circulation is ſtopea, it pre- 


{ently declines, whereas if .it 


were cauſed in the Veſſels, it 


would continue after Death as 
H well 
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well as before ; ſince, it then 


hath the fame Marrer, chough 


it wants Circulation and a 
forcible Mixture; and whar I 
have ſhewed to be the Conſe- 
quences of it. 


I ſhatl only bring one Argu- 


ment more to 
Another Areu- PEOVC , that the 
ment 70 prove, tan Hear of the 


the Heat of the 
Blood depends on, Blood depends 


end is cauſed by, upon the Attriri- 
Anrition. on and Fermen- 
tation in the 

Glandules ; which may be in- 
ferrd from this common Ob- 
ſervation, that the Heart of the 
Blood is encreaſed by all vio- 
lent Motion : For upon all vio- 
lent Motion, a larger Quan- 
tity of Animal Spirits, being 
ſent to the Parts to be moyed, 
in 
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Quantity of ſubtile Liquor, to 
diltend and dilate the Fibres ; 
the Fermentation is not only 
raiſed higher in the Glandules, 
bur the Motion of the Heart, 
being thus accidentally increa- 
(ed , quickens the Circulation 
of the Blood {o much, thar be- 
tore the vigorous Motion of 
it's Parts, which was raifed in 


ſpent ; ic 1s again renued. 

Bur the Circulation of the 
| Blood is not only quickened 
by the Contractions of the 
Hearr; but alſo by rthe;frequent- 
; 
ly repeated ContraCtions of the 
Muſcles : For the Heart con- 
tratting ſends it out into the 
muſculous Parts ; and again, 
thoſe Muſcles drive it ſooner 

H 2 ant 


in order to prepare. a greater 


the precedent Fermentation is 
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and nj6te forcibly back upon 


the Heart,; from whence it ap-] 


pears; thar both the Heat. of 


the Blood 'is chcreaſed, by be-| 


ing often fermented in” thoſe 
Glandules,. and conſequently, 
tharir-depends'oh the Mi IXfor 


and: Fermchtation of rhe "Ani-| 


mal Spirits, and Arterial Blood, 
- From hence it 1s manifeſt, 
| how far Circula- 


_ one © tion is beneficial, 
ON: ' Mittite = 

ally de egerrd an one in carry ing, Sn 
| another, the Heat of the 


| Blood; and if 
we conſider the Reaſon, which 
I have given of Moſcolar Motj- 


on ; we ſhall fee, thar as Fer-| 


"mentation depends « ON Mulcu- 
lar Motion, ( Muſcular Mo- 


SIS 


_ {o that, as I ſaid before: hire 
is 


- ed & 
FL 
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isa continual Chain and_ Cir- 

culation of Cauſes as well. EO 

Humors in a Man's. Bady,. 
To proceed therefore. 19 the 


ſecond Objetion, 


The ſecond Ob- 
| ſuppoſed ſome. w! od © 7 


EE viz, F Ther Fomes: 
ether thisFer- ration m [ks 


' menration can be formed 
carried on, in ſo 1aiom of tbeBlood: 


Agha? 1} om 


ſhort a time as mis. 

a continual and 

= Circulation will adeaie: . 
his does nor only appear Poſ- 


ſible from evident Matter of 


Fact ; bur alſo if we conſider, 
that in much leſs Time than 


| What is allowed for Fermenta- 


tion-in the Glandules,ii a Spark 
ofFire be put roGun-powder, it 
immediately puts it's Parts into 
anExploſion;and that rlic Blood 
3 Nor 
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not only, jcrments 18, {9, ſhort 
a time, but that 4 may prepare 
that fubtile Matter, which cir- 
culares through, the Maulſcular 
Fibres, we may, With a great 
deal of Reaſon heljeve,. it we 
do but.take notice ; that warm 
Milk if it be but, farcibly milk- 
cd. inte Vinegar, it. preſently 
13 {cparared intoilyp Pats, 243. 
Curd andWhey.If thenby mix 
ing theſe two, Liquors,,..they 
caulc {o great a Change on; ane 
another ; I cannot conceive any 
Reaton, why Part of the Anj- 
mal Spirits , fermenting with 
the Blood, may not as ſoon be 
mixed with ſome Part of the 
rariied Succus Nutritius,. and 
forced forward. into the. Fi 
bres. 


Bur 
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Burt from what I have fſaid,it 
appearing, that 
che Heat of -the 782 Blood | 
Blood is cauſed noenojenſe : 
1 the Glandules fence of the ear: 
by ' Fermentari- Cate 
on; and how ' pody eget 
it 'is continued 
in the, Muſculous Parts; I 
halliin the next Place conſi- 
der, in what Parts it: is moſt 
vigoroufly fermented ; which 
willappear only by conſidering 
where the Spirits are moſt plen- 
tifully-laid down;for if Fermen- 
tation depends on, and is chief- 
ly cauſed by, the Animal Spi- 
rits, as I have ſhewn; then it 
mult needs follow, that the 
Hear of the Blood is moſt pro- 
moted in thoſe Parts, where 
Animal Spirits are moſt predo- 
H 4 minant 


T5z Of the. Reaſon of the 

minant.: .And. having proved 
that.:in order, to. prepare that 
fubrile, Jxquor ,.-which,,cay{es 


Contratious, of the. Mulcles, | 
a greater Quantity. of Aaimal 
Spirirs. 1 is fent, there, . it will-fol- 


Jow.thay the. NO grows ho 


Tc. in ke thenit will follow, 
that. the Heart being a Part; ia | 
.conſtant. Motjon,and- that\Mp- 
tipg-proceeding: from. a; ſuccel- 


{lyeSupply of Spirirs,che Blood | 
-mult. needs acquire the moſt 


conſiderable Degree of Heat, 
19 the. Subſtance of it. - | 

. Bur although 1 fay that. the 
Blood, for thele- Reaſons, AG- | 
quires a greater. Hear in :the | 
Heart, then in any other Part ; 
1 would not: be thought to 
mean, 
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mean, that it grows hot'fo in 
the Vertricles' of ' the (Heart : 
For*the Uſ& of: the!Heart: 'Ve- 
ing only © fo 'foree"the Blood 
out of ir, and 'by>Uilating- ro 
receive it' in again, for another 
Fxpulſion, and: foto keey 
Circulativii, "i cat" end 
H&re there ; (meet Wan 

rits to forthent with It; fe - 
only mean,thar ronfidering the 
Sabſtance nd Dinienfions of 
cheMuſcilar Part of the'Heart, 
aid that {mall Portion of Blood 
contained in the Arteries dif- - 
perſed through it, that that 
Blood acquires a greater "Hear 
han thac Quantity "of Blogd 
dves* in -arfother Part, chat S 
mor K Motion 


"D's © Bur 
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But there being,beſides Mul- 
cular Parts, ma- 
Moog pores ny. conſiderable | 
in wr Muſculsr Internal Parts, in 
 inernatboncts, ® Man's Body, 
| in Which a_ great 
Number of Blood Vellels arc 
diſtributed,. it perhaps will bc 
asked , whether Fermentation 
be carried on in theſe too 2 To 
Which I anſwer, that Animal 
Spirics and Arterial Blood, be- 
ing-cither mcdiately or immedi- | 
ately, laid down in them all, 
there muſt needs be a Fermen- 
ous ; Which being proved, 
ſuch Premiſes, by what 1 
__ already ſaid, there is no 
aced. I ſhayld repeat it. again. 
But ſince Anatomilſts haye 
aot as yet diſcovered Nervyes 
x0. be diſtributed through the 
Liver, 
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Liver, although Blood be com- 
municated to..it, by the ena 
Porta, which ſupplics tne Of- 
fice of an Artery to the Liver, 

it perhaps. may be doubted, 

whether Fermentation is car- 
ried on after. the {ame Manner 
there ; and conſequently, whe- 
ther the Office of the-Liver be 
performed by Fermentation, or 
not ; that it is, I ſhall ſhew 
hereafter, and allo. how the 
Glands in that Part, are lop- 
ply'd with Spirits. 


From what I have hitherto: 
ſaid, it appears, what are nece{- 
ary to continue -the' Hear of 
the Blood; and alſo, what is 
the Cauſc of it. 


For 


15s Of the Reaſon of "the 
_ For ff , 1t-:is.- neceſſary» 
FS - that the Animal 
VS _ re- Spirits andBioad 
4 Arac of cite towld, be: inf 2 
Blood: + 4.continual Circus 
”-, .,}-,\, lation.that;be- 
ing- hp driven; together, 
rheir Particles, might be-inti: 
marely,, rhe anc with ano» 
ther.. | | 
ay Ng Thar the Animal 
Spirits ſhould be pgrund be- 
ewixt the Parts of the Maſs of | 
Blood, that they may be there- | 
by rarified and expanded, and 
their” Particles pur into'a (wift 
Motion. And, 

Thirdly, It is requiſite, thar 
the Animal Spirirs, ſhould be 
of an oyly Sulphureous volatile 
Temper ; that being more ea- 
Gly rarified and expanded, they 

may 
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may be preſently pnt into Mo- 
tion,. and cauſe the whoſe Maſs 
to-Rrmene, 5s NU 
Havitig - ther explained: the 


Heat: of the Blood, and proved 


it' agreeable- to: thele Circum- 
ſtances”; 
before” meatisned , perfwaded 
co bclicve, that the Hear'of the 


Blood thus procceds from Fer- 


Nontarion, 
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OF THE 


U.S © 


Gr EFHBHE 


LUNGS 


OR as much ag appears 

from the Books of ſec- 

veral Learned Men ; 

the Uſe of the Lungs 

hath not been hicherto indifs 
putable, no more than the Ufe 
of other Parts:. For as there 
are ſcycral Opinions concerning 
1 others, 
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others , fo' there 'are no leſs 
Diſputes” about this; whilſt 
ſome wouHd have it-to be, * only 
a ſoxt off Fan''to coo and air 
the Blood': And others, that it 
wasdefigned to kindle and put 
the Blood into a Flame, by con- | 
tinually ſupplying it with N+ | 
tre. 

- Whether of theſe is moſt 
probablc, -may catily be gathe- 
ted, by conſidering the Effects 
that Air "hath upon*® us: "For 
ſinee the Air is continually 
drawn in, and thruft our again, 
in Reſpiration, any one: that 
does bur know, whar Effects 
ithath upon himſelf, cannot be 
ignorant of the- Uſe * of the 
Eungs, in reſpe&t of the Heat 
of ' the Blood, evidently find- 
ng himſclf- cooled by it ; and 
if 
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tf any; one, that,' by daily. Ex- 
perience, finds that, it-coois him, 
can - conclude -thenee,. that. -it 
kindles and promotes the Haar 
of the Blood, he may be pleaſed 
with his Notion, but-no Body 
elſe- will with: fuch-as contra- 
dact (elif evident Truth. 


) But that it may appear, how 
far the Lungs may be faid to 
beaiFan. or Yextilabrum tothe 
Blood ;. and whether -the Air 
promotes-the Hear: of. it ornoet; 
Iſhall-rake this Method ; Fir, 
conſider the Ule of the Lungs 
with reſpect to the Rational 
Soul.;. and Secondly, With: r02 
rac: to the Eody. 
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The Ute of the Lungs, with | 
; _ \' 11A _ —_— 
The Uſe. of #*, are Reſpect to 
re, TY che Soul Tags 
- | _. 2: be nothing 
els; bur as 2 large” capacious 
Veſle!, endued with aCavity, 
co contain a great Quantity of 
i Air : ſo that ir performs the 
| fame. Officein the Body; as 
l @: Pair of Bellows ito ' Or- 
gans: For as in Organs, ' the 
Bellows ſupply Pipes: of dif- 
ferent f1zes. with Air, - and that 
being driven through them , 
produces different Sounds; ſo 
the Lungs dilated and exten- 
| ded by the Motion of the 7ho- 
| rax, and being full of Air, con- 
tract ; and accordingly as the 
Pharinx and it's Parts are dif- 
ferently modulated; ſo the 
| Air 
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Air forcibly F Vie through 
them, cauſes different \oiccs. 
In which Action, the Lungs 
ſrem- chiefly ro 
be... an Organ Is to expr-ſs all 
irSConcepti 07's and 
made,on purpole, 3e;ſoning. * 
to, be {cerviceable. 
to the rational Soul, -to exproſs 
all it's Conceptians and .Rea- 
{ons; and to form: Voices-or 
Azrticulate: Sounds, to 1ignifie 
thoſe: Nations contained in, 
and apprehended by, it; \that 
thale Things, which muſt 0- 
therwiſeremainin ſilence, might 
be communicated, to promote 
a.mutual Commerce and Con- 
verſation amongſt Men. 

But there ſome may ask, if 
it be chiefly deſigned to form 
articulate Sounds, as it rcally 
{cems to be, why do we take 
our 
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our Breath continually 2Or why 
are our Spirits” conſtantly con- 
ſumed, by keeping rhe Part in 
a perpetual Motion ? Since 
ſomerimes we ule it very little 
for a long time, to expreſs any 
Thing by; one half of 'our 
Lives, and the larger too , 
being "paſſed" "away in © Si- 
Lag 27502 77h7t7n 7 ef nt e972 
- Fo which ir may be anſwe- 
100005 Hh red, that'it is ne- 
hy eLungs ceſſary,theLiings 
rpghtro bean £c00- ould be in a 
thnual Motion is | | 
breaiſe; © conſtant,and con- 
tinual Motion, 

that” they might be kept in 
readineſs, to expreſs what and 


whenever, we have a Mind.” 


pi b8 


Another 
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Another Realg8:c ,3S ,,. That 
lince the Cavitics. : vi + 
of 1 thc Lungs, arc * Jrear mecaliiths 


Sup2? Fug Mot- 


conſtautly (up- fture hat Jopplies 
plyed., with a them. 


lexous Lympha., 

ro, moiſten. their, Coats, 2 ro 
moderate. thgAcrimony of-the 
Air, it isneceſfary there ſhould 
be a conſtant and continual 
Reſpiration,to carry that ſerous 
Lympha: oft; which - would'io- 
therwile ſtuff up the Bladdets 
of the Lungs, thatthey would 
be incapable of receiving Air; 
bur every. Inſpiration, that ſu- 
perfluous Moiſture being mux- 
ed and incorporated with the 
Air, 1s by every Expiration 
carried off ;which prevents thoſe 
1ll Conſequences, which would 
otherwiſe follow. 


Ano. 
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Another 'Reaſon why the 


Lungs ought ro. 


And that 'thei- be always in 


Voluntary Mctier . : | 

might lefs Freter- Motion, 1S, leaſt 
-:urally affe our they thould Pre- 
Aa ter-naturally af- 


fet and diſturb 


the Conſtitution'sf our Bodies, 


when put in Motion, as we 
haveamind to expreſs our lelves; 
tor if tne Lungs were at orher 
times quiet and {till, our Eo- 
dies would be put into ſuch Dit- 
order, by violent and ſudden 
Motions, that we ſhould be as 
unfit to diſcourſe of any thing, 
as one that's in a Fir of the 
Epilep/ie; bur our Bodies be- 
ing accuſtomed to it, and ir be- 
ing made agreeable and conſi- 
ſtent with Circulation of the 
Blood; becomes leſs trouble- 

{ome, 
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ſome, when we have occaſion 
for Extraorcinary Reſpirations. 

For theſe Reaſons it is. plain, 
why the Lungs ought to be in 
2 continual Reciprocal Motion, 
the firſt of which is ſelf-evident 
and needs no further Proof; and 


the ſecond is ſufficiently evin- 


ced by the Conſequences, that 
| follow, when this Lympha is 
; NOT evacuated, 

' Whenat 15 too thick, or too 
much.in Quanti- 4 2 
ty; or on the O® yh Effefts ir 
ther fide, the Air, cauſes when 109 


thick, and alfo why 
which we-breath . ,j;",,0, Air 1: 


is roo thick and rroubleſom ro ſome 


moiſt; and it is 79 
not duly carried 
oft; - there follow Obſtruions 


' of the Dutts of - the Zrachea' 


from whence proceed Sym- 
ptoms 
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ptoms .of an 4/thma, Orthop» 


1ne&a and Daſpnea, fome forts | 


of Phthificks, and a great ma- 
ny mere dangerous Sym- 


_ pcoms. 


For when it 4s too thick, it 


Ricks fatt ro the Coats of the | 


Lungs, and not being calily-e- 


nough mixed and incorporated | 
with the Air, the Quaitity of 


it encreaſes; till it luis up the 


Cavity of the Lungs; and | 
much 1a | 
Quantity , though it be ,thin | 


when it 1s too 


enough; yet the Air being 


not able to carry ir off fait | 
enough, it runs down the ſides jj 
of thoſe. tender Veſſels, and by | 
a gentle Irritation, raiſes. a | 
tickling Cough: Laftiy, when | 
the Humor, that moiſtens the | 
| Lungs * 


vs 
& 
i 
£ 


4 
3 


4 
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/* | ungs, is almoſt Naturaj'as to 

ts |Qualicy and Quantityg-ger if 

4- | the! Air be thick and:moilt, it; 

Nn- | being {0 much impregnated 

| with it's own Moiſture, 1s in- 

it | capable of carrying off the 

i | Moifture; {upplyed by the Se- 
| rumof: the Blood; whence Peo«< 
le 'that' are inclined to Ob- 

Qions of their Lungs, in 

| foggy and moiſt Air, find:them 

| more opprefied ; that Moiſture 

it | which ought to be carried'off, 
| being left tehind. | 

| Burif weconſider further the 

| Uſe oftheLungs, 

| with "reſpect ro  7he Ue of whe 

! ſhall find other 

! Reaſons, not only why it ſhould 

F be in 2 cofifianc Motion ; but 

g . I alſo 
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alfo, weimay underſtand, why 
we. cantiovi live without a con- 
tinual- And: ree Circulati- 
ON. 
For in reſpect of the Body, 
the Lungs ſeem 
| from mt; Ne! ba in _ _ 
af ', to perform the 
ny ore Oftice of another 
Heart; and as 
the left Ventricle of the Heart 
contracting, ſends out the Blood 
into all the Parts of the Body, 
by the Ramifications of the 
Sanguiferous Veſſels, ſo the 
Lungs contracting, force the 
Blood, contained in the San- 
guiferous Veſſels, which are 
diſtributed through their Lobes, 
into the left Ventricle of the 
Heart; and the left Ventricle 
being by that means more vi- 
gorouſly 
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?orouſly dilated: » and: more 
plentitully filled witly-Blood : 


2 larger Quantity of it is'for- . 


ced- out into the Aoria; and 
conſequently the Blood in the 
Branches of thei A4orta is more 


copiouſly preſſed byſubtequent 


Matter mto- the: Roots' of the. 


Vena'Cava, and' ſo forwards, 
into the right Ventricle of the 
Heart; ſo that by the help of the 
Lungs, the Dilation of the left 
Ventricle of the Heart is imme- 


diately, and the Dilation of the 


right mediatcly promoted. 


That the Lungs thus pro- 


mote the Dilation of the Ven- 


cricles.of the Heart, it is very 


reaſonable to believe, not on- 
ly becauſe it is ſelf-evident, 
bur becauſe, otherwiſe ir will 
be very hard to conceive, 

I 2 lince 
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ſince the Motion of the Hear: 


is only Gontraction,and the Dir] | 


C 


lation, of its Veatricles only a 


Ceſſation , from. that Motion| 
how the Blood is forced into } 


them with. Vigour enough ro 


eaſend, their Cavitics. 
.For, there is ſo little Reaſon} 
to expe, that. they ſhould di-| i 


late of their own Accord ;; that|: 


we ſhould, cather believe, they 


would be continually.contract-|, 
ed, ſince allthe Weight of Blood] 
contained in the whole Sangui-| 


ferous Vellels of the Lungs, 
could not poſlibly dilate chem 


without . ſome other force to] 
help ir, for che Subſtance:af the| 
Heart being contracted, and the|| 


Cavity-of the left Ventricle fo 
; COlNe 


art} conſiderably 
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diminiſhed , - ſo 


Di {mall a Portion of Flood 'as 


[hath E1berty'to pres apainſtit's 


'to dilate the Ventricle in fo 
little time ' as intervenes' the 
ſucceſſive Contrattion, beſides 
| che Heart having no Tendency 
/ariall ro dilate it {elf} fmce that 
would make it unapt to yield 
| ro Contrattions, we muſt ſup- 
poſe, that a Part of ſuch Sub- 
ſtance cannot eaſily be dilated 
but would require fome Force 
greater then can be ſupplyed by 
'an inconſ{iderable Preſſure of 
Blood faintly intruded by al- 
' moſt nothing ar all. 

But the Lungs being almoſt 
in a continual Contraction, 1n 
reſpect of the Sanguifcrous 

I- 3 Veſlels, 


ext zhem, ogainſt Contraction , 'is| 
_ on. Ry by n allowed art la. 
gs Þ greed 'upon 7 'to 
- prove hen? 


"the Left, in order to the 'nbxt 
Contraction, by that force it 
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Veſſels, and conſequently 
ſqueezing out the Blood con: 
tamed in them, help to djlate 
and extend the Lefr Cavity of 
the Heart, and conſequently the 
Right. 
_ Thar che Diſation of the| 
_ ' Ventricles of the 
By belping- the Heart is on'y "al 
ha 65m i318] Reſolution © 'or 
ae Caviries rodi- (Cellation--' from | 


the - nes Cauprati- 


that the Yenal 
Blood cannotreturn with Force 
fiuſticient to dilate rhe Right 
Ventricle.of the Heart ;'nor is 
ſufhiciently able dbly to ExBehd 


received from, and was put in- 
co, 
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fo, by the former Contraction, | 


but is ajlilted .by the Lungs, 


we'may calaly perccive: ihornot 


only . the Blood in irs Vellels, 
bur: cven any Liquor, : being 
forced through Pipes whoſe 
Cavities. . encreaſe' the - fur- 
ther, they. cun: from their nar- 


row, and {mall Original, : al- 
. Ways,moves with leſs 'force the 
fartherjt goes: ;So.that although 
in every. Sy/7oe yi the *Blood 
 ſhqyld be forced forwards'froym 


the left, Ventricle, by a ſucceſ- 
ſive Preſſure of ſubſequent 


Matter ; and the Motion ſhould 


be ſtrong enough ro make 


.it circulate briskly through 


the narrow and capillary Twigs 
of the Arteries; yet when it 
] 4 came 
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came into the Veins, it would 
move much more ſlow, and by 
that time it'came to the Heart 
again, ' would want Force fuf- 
ficient to dilate the right Ven- 
triele, and rhe right Ventricie 
being not duly difared, fo lit- 
tle Blood' would' be ſqueezed 
mto the'' Lungs, that the Left 
would' want a Supply of Blood 
ro dilate it, and conſcquently 
the Pretiure of Blood through 
the Aorrzand Peng Cava would 
be ſo 'weak, that rhe next Di- 
tarion' of the Right Ventricle 
would be weaker than the for- 
mer, and {o Circulation would 
gradually decreaſc. 

But thar weak Morton 
of ' the Blood into the Right 
Ventricle, being cencreaſca by 
goto 
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the Force of ſublequene Mart- 
ter from the Left, the Motion 
of the Blood into the. Lungs is 
conicquently more plentiful , 
and as it paſſes through them 
is violently forced into the Leſt 
and ſo on ; and by that means, 
as I ſaid before, the Lungs di- 
ſtend the Left immediately and 
conſequently the Right  me- 
diately. 

That the Motion of the 
Blood is thus weakned by ſo 
long a Courle in the Veins is 
further evinced ; if a Vein and 


Artery be openrd at once ;. 


for the Biood runs our of the 
Artcry much more forcibly ; and 
indeed, it would be reaſonable 
to think it {o, though it were 
not manifeſt by {o plain.an Ex- 
periment; for it Water in a 

F< Ciſtern 
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x-8 Of the The 
Ciltern + be pur-into a violent 
Motion at onc end, the further 
it runs'a/ong,[The lets violent is 
the Forco: of! it. ? 
And ir-is further evident; that 
the Motion of 
How Hopping the: Lungs does 
the Break of 47 A- 
vi nel Mit . © aſh(t. the Dilath 
On Of the Heart; 
as] have ſhewed by ſtopping 
the Breath of any Animal, 
which for want of free Circu- 
hation preſently dics, and -not 


becauſe rhe Flame of the Blood 


1s by that means extinguithed ; 
for as long as the Lungs duly 
perform Reſpiration, and the 
Heart violently contracts, and 
drives the Blood contained in 
it's Ventricles forcibly out, 


that Motion of the Blood be- 


ing by a continued wayingPreſ- 
{ure 
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ſure decreaſed, is enabled by 
the Aftiſtance of the Motion of 
the Lungs, to dilate the Ven- 
tricles of the Heart, with a 
(ufftcienc Quantity of Blood , 
to be forced *out the next Con- 
traction ; bur as ſoon as the 
Lungs ceaſe to aſlift the lan Pg 
Motion of the Blood in 
ting the Ventricies, it is not 
only leſs plentifully forced fuc- 
ccſlively thus into the Ventri- 
cles of the Heart,but by a weak- 
er Preflure of the Contents of 
them thruſt out, each fucceed- 
ing Pulſation;the ArterialBlood 
is leſs plencifully driven for- 
wards ;'{o that the whole Mals 
circulates flower by degrees, 
_ alto the Animal Spirits, bg- 
driven leſs violently into 
Tn. Muſcles ( that Supply ot 
Spirits 
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x-8 Of the The 
Ciltern + be put-into a violent 
Monon artonc end, the further 
it runs':4/ohg\'rhe lets vioknOis 
the Forc9:of* it. t - 
- And iris: further 2v idns; that 
the Motion of 
How ſieping. the: Lungs: does 
the Breath of 41 A-:; 
WORSE Te. FE! afhi(ſt-. the Dilatt- 
.00-:0n of the Heart; 


as/1 have ſhowed by ſtopping 


the Breath of any Animal, 
which for want of free Circu- 
htion-preſencly dies, and -not 


becauſe che Flame of the Blood 


is by that means extinguithed ; 
for as long as the Lungs duly 
perform Reſpiration, and the 
Heart violently contracts, and 
drives the Blood contained in 
it's. Ventricles forcibly our, 


that Motion of the Blood be- 


ing by a continued wayingPreſ- 
{ure 
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ſure decreaſed, is enabled by 
the Aſſiſtance of the Mation of 
the. Lungs, . te dilate. the  Ven- 
tricles of the Heart , with a 
(ufficienc Quantity of Blood , 
to be forced *out the next Con- 
rraftion ;. but as ſoon as: the 
Lungs ceaſe roaſliſt the Aga 
Motion of \the.Blood in dila- 
ting the Ventricles, it is not 
oaly leſs plentifully forced {uc- 
ccſlively thus into the Ventri- 
cles of the Heart,but by a weak- 
er Prefiure of the. Cans of 
them thruſt out, cach fucceed- 
ing Pulfation;the ArterialBlood 
is leſs plencifully driven. for- 
wards ;' fo that the whole Mats 
circulates flower by degrees, 
and alfo the Animal Spirits, bg- 
ing driven leſs violently inte 
the [: PRO ( that Supply of 
Spirits 
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| Spirits ſcnarared in the corti- 
cal Part of the Erain, being 
| not fo powerfully thurſt afrer 
by an equal Succeflion of Mats 
ter) the Fermentation 1n the 
Glands is weaker, and conſe« 
quently the: tollowing Contra- 
Gidhs gradually decline ' both | 
| in Nunber and Vigour, 'till 
| hs by gombs. the att they 
F 1;'g tt t6 breath 4- ccaſe. Bur if be- 
'Y gan the Circulati- fore the Circula- 
| | "e j'* Blod 3 tion of the flood 
=. be quite ſtopped, 
that Animal be again permit- 
ted to breath ; the contractive 
Þ Force of the Lungs drive Flood 
| ore forcibly into the leſt Ca- 
vity of the Heart ; fo that the 
< next Pullationa greater Quanti- 
* ty of Elood is forced into the 
| Arteries, which makes a more 
Con- 
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conſidcrableProtruſionof Blood 
into the Muſcular Glancts, and 
alſo : of Spirits: through rhe 
Nerves ; by which means; the 
7 horax contracting 'more yio- 
lently,forces the blood in grea- 
rer Quantities 4nto theilcfr Ven- 
tricle of the-Heartzand: the Mo- 
tion of rhe Heart ar- the fame 
time increaſing, raiſcs Circu- 
lation to it's natural Force, by 
{queezing Blood forwards into 
the Right and fo {ticceſſively. . 
From hence it appears, that 
the Blood is forced into 
the Ventricles of the Heart 
by the help of rhe Lungs; for 
it, when rhe Motion of the 
Lungs is obſtructed, the Sy- 
ſtole and Diafſtcle of the Heart 
cea(eth in aſhorttime; ir muſt 
needs follow,that itis in ſome 
| Mmea- 
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mea(lure preſerved in that Mo- 
tion bythem, and it 1s further 
proved, : becauſe:the Motion. of 
the Heart,does:not only focner 
{top, when Retpiration ccales ; 
bur alſo, | becaule it is increaled 
by a-renued - Reſpiration ;- ana 
any''one.thac! would '/be further 
lacisfied of the-Truth of at, let | 
him hold his Breath a conſide- 
rable time, and he will find his 
Pulte, gradually decay, which 
is again:renued ' by reiterated 
Breathing. 
Bur though from hence it 
How the Motion may appear,that 
of the Heart is pro- the Motion of 
mored in an Infant the Heart is Pro- 
ooh moted by the Al(- 
fiſtance of the Lungs ; yet -it 
perhaps may be a Queltion, 
how this Defect is ſupply'd in 
bo | une 
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unborn Infants ; :and:how their 
Blood circulates, gi-ſince! then 
their: Lungs do-nat ptrſorm the 
OQaice of \Reſpiration: 

- Fo: which F an{wer; that in 
an-Infanc-before Birch, the Pla» 
centa (upplys that | Defect 5 for 
that:::additional/ Force:rwhich 
the Infants Blood redeives;from 
the; Motion of. Nourifhment, 
yioiently forced into the: Umb+s 
lical Veſſels, by the:Pulſation 
of thoſe Arteries, that ſoparate 
it from the Mother's. Blood in 
the Womb, do prove equiva- 
lear, and ſupply rhe Office of 
the other ; but as ſoon as the 
Circulation of the Blood ceas 
{es to be promoted by a Sepa- 
paration and Protrufion of that 
Juice, it immediately , if un- 
bort, dies ; and after it is born 
hath 
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hath a continual Neceility of 
Breathing, as long as it lives. 

Where 1t is to be noted, that 
as in one that breaths, rhe 
Lungs more immctiately aſſiſt 
the lefc Ventricle, ſo in one un- 
born, the Placenta more imme- 
diatcly promotes the Dilation 
of the right, 

Now although it from hence. 
appears,that the Motion of the 
Heart is promoted, by the re- 
ciprocal Motion of the Lungs, 
yer it docs not whoily depend 
upon it, for it it did, the Mo- 
rion of the Heart would as ſud- 
denly ſtop,as that of the Lungs ; 
bur {ince it docs but partly de- 
pend upon it, Circulation de- 
clines by degrees upon the 
ſtopping of it. 


Bur 
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But that it may be better 
underſtood, how the': Lungs, 
promote Circulation, I ſhall 
next ſhew, that rhe” ſanguife- 
rous Veſlels in the Lungs, are 
not only contracted by the Con- 
tration of the Thorax ; but 
alfo" in every inſpiration, 

And ſince it 1s known, that 
che Bladders of the Lungs are 
encompaſſed aboir with the 
jimall Twigs and minute Rami- 
fications of ſanguifcrous Vel- 
ſels ; every S;/tole of the right 
Ventricle of the Heart; theſe 
muſt needs be filled and di- 
ſtended with Blood ; and if ſo, 
conſequently that Blood muſt 
neeas be forced by the Contra- 
ction of the 7/orux , through 
the /"era Arterimſa WIL a COn- 
{iderabie Force ; and to be dri- 
Ven 
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ven into the lei Veatricle of 
the Heart with more ca(c, where 
we may by. the way take No- 
tice, that the Blood 11 the A4r- 
teria Yenoſa from the Oritice 
of the right Veatricle, :1S not 
only by that means thruft into 
the minateVeſlels of the Lungs 


.more,ca{G]y, but alſo the Blood, 


that: 1s to be forced forwards 
by.the next Pulſation is more 


: ceadily;received by theVenadr- 
 Zerdoſa, and. the Ventricle more 


eaſily contracting ( when. the 
Veſlels of the Lungs are thus 
emptied by a Contraction of 
the Thorax than if rhey were 
diſtended ) that ſublequenc 
Matter in the depending Parts 
is received and driven after it 
with leſs difſhculry, the refi- 
ſtance that diſtended Veſlels 
would 
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wouli make to the Egreſs of it, 
being thus prevented- by the 
help of the Lungs. 

That the Blood is thus 
forced our of the Lungs into 
the Ventricle- of the Heart, 1s 
not only evident from Reaſon, 


' þut alfo Fxperience; -for in Yio- 


lent Coughing, where *-the 
Lungs are almoſt ina continual 
ContraFion, the Blood is more 


"violently - driven into the Habit 
- of the Body ; thar 1t-1s forced 


mo the Face viſibly appears ; 
and that it alſo flows into the 
Habir of the Body is evident, 
in People that are let Blood, 
which by coughing much, 1s 


/plentifully forced our "of the 
 Orifice ; and rhat tle Contra- 


dion of the 1 ungs in cough- 
122 Can NO 0O chorwile force rhe 
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Blood into the Habit of the Eo- 
dy, but through the left Ven- 
lricic i5 very plain, and La/tly, 
that not only the left Ventricle 
is by that - means further dila- 
ted, but conſequently the righr, 
by the Aſſiſtance of the Lungs 
1s manifeſt, becauſe Circulati- 
on- is preſently quickned by 
coughing; ſo that this one 
Phenomenon proves all thar | 
have afſerted concerning theUte 
of the Lungs with reipect to 
the Hearr. 

But it may here alſo be que- 
{tioned ; how the Lungs tup- 
ply the Heart in Inſpiration, 
when the Cavities of the Lungs 
are Gated ? 

To which I a wer, that 
though the Cavities of the 
Lungs zre dated in Infpiratt- 
910 0- 
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on; yet the Bladders which 
are iwelled and. difated with 
Air, even then, make-a mode- 
rate Preſſure upon, and conſe- 
quently a Contraction of, the 
Blood Veflels, that are about 
them. ' 

But though. there were 'n0 
ſuch Contration upon Inſpi- 
ration, yet the Dilation of th 
Thorax is not {o long contint- 
ed ; but that the Lungs' renue 
the vigorous' Comtractions of 
the Heart, before they are {en- 
ſibly decreaſed ; as I have be- 
fore explained it. 

From what I have faid, of 
the Ule of the 
Lungs with re- The Oe of the 
ſpect rotheRati- 3,18, 2579, 5». 
onal Soul, as vwelumary. 
well as the Mo«. 
cion 
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tion of the Heart, it appcars, 
that the Lungs perform , a Sort 
of a mixed Action; partly vo- 
luntary and partly involuntary ; 
with reſpet to the Body, ir 
is involuntary, being carry'd 
01 Whether we wiil or not, and 
when we are able . tro rake no 
natice of it ; and with reſpect 
to the Soul, voluntary, it be- 
ing in our Power to quicken 
or remit the Motion of them, 
differently to modulate our 
Voices, as occaſion and ne- 
ceſlity require, or our ownWill 
inclines us. 

But beſides theſe extraordinary 
Offices it performs in promo- 
ting both a Circulation of Hu- 
mors and of Diſcourſe ; ſince 
there is ſuch a great Quantity 
of Air drawn in by every In- 
{pira- 
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ſpiration, it muſt niceds produce 
ſome Etiedts in the Maſs of 
Blood ; and thoſe Humors that 
circulate along with it ; and 
ſince it is {o minutely mixed 
with it, by the {mall' and cir- 
cular Windings 'of 'the' Blood 
Veſlels abour the Bladders of 
the ' 7rachea ; the Blood muſt 
needs be ſufficiently impregna- 
red with Nitrous Particles. 
Bur it being a Queſtion, how 
the Nitre'of 'the Air comes to 
be mixed with the Blood , 
and whether the Air it ſelf 
be mixed with it alſo, before 
I proceed to ſhew how the Maſs 
of Blood is afteted by ir, I 
ſhall endeavour to ſolve theſe 
rwo Queſtions. And, 
Firſt, That the Air it felf is 
no otherwiſe mixed with the 
- Maſs 


192 _ Of the Uſe 
Maſs of Blood, but as I have 
ſhew'd, viz. by the Media- 
tion of the diſtiat Vellels in 
which each run is plain, be- 
cauſe we don't perceive the Ef- 
fects of it in that Maſs, and 
allo we may probably guels to, 
becauſe Air would hinder Cir- 
culation and much diſturb it : 
Air being always unapt to mix 
with Liquids and to fly from 


their Embraces, there being | 


therefore theſe Reaſons, why it 
ought not to be mixed with the 


Blood, and none that it ſhou'd, | 


nor afy. Sign of ir being ſo, 


we have Reaſon to conclude 


that it is not. Bur, 


Secondly, That thoſe Nitrous | 


Particles which ſwim in the 
Air, are mixed with it, we ſee 
manifeſtly by theEftets, which 

arc 


# 
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are cauied by them, there be- 
ing the iames Alterations in 
ſome Mcaſure made in tne Blood 
as it paſſes through th Lungs, 
as when expoſed to the open 
Alr. 

Bur, the Queſtion then will 
be, how the Nitre of the Acr 
is mixed with the Maſs of Blood, 
and by what means. To which 
it may be anſwered» that if we 
conſider what fine and {ubtile 
Bodies, thoſe Particles of Ni- 
tre are, which we draw in by 
Inſpiration; and through what 
minute and ſmall Pores, they 
are capable of paſſing, fo thar 
they penztrate the moſt {olid 
Bodies in Nature; well may 
we ſuppoſe that they can find 
Pores fine enough to pals 
through the Coats of treVellels. 
K That 


\ 
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That they paſs through the 
moſt compact and folid Bodies ; 
Bodies that are much more 
cloſe and leſs Porous, than the 
Veſiels of the Lungs are, is 
certain; for otherwiſe, hot Wa- 
ter contained in a brazen Vel- 
ſel would never grow cold, 
and thar the ſubſtance of Braſs 
is leſs porous than the Sub- 
{tance of the Lungs, no thing 
is leſs dubious. 

Moreover, ſince that the Ni- 
rrous Particles of the Air are 
conveighed into the Blood, is fo 
plain from the Effects thar ars 
there cauſed by them, they muſt 
needs be conveighed through 
thoſe Pores,there being no other 
ways at all for them to pals by. 
Bur, 

Another Queſtion which may 
PCr= 
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perhaps be asked, wiilbe, how 
thc Nitrous Particles of the Air 
are forced throvgh thote Pores ; 
which will be cai:ly underſtood, 
by taking notice, that when 
the Thorax is violently con- 
tracted, the Air contained in 
the Bronchia, being violently 
preſſed rogether, in order to 
an Expulſion of it, a conſidera- 
ble Number of thoſe Particles 
of Nitre. muſt necds be preſſed 
through thoſe Pores, that are 
wide enough to receive them, 
and that there are Pores wide 
enough, is viſible from whar I 
have ſaid. 

It appearing hence, how the 
Nitre of the Air is mixed with 
the Blood, TI ſhall next conſider 
how it affects it, and what 
Effects it produces in reſpeCt of 
i ol $2 > To 
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To underſtand then the 
Effects that it hath upon all 
that Maſs of Humors, that 
circulates through the Veins 
and Arteries, to wit, Blood 
and fcrous Lympha, we are to 
conſider them both together, 
and apart; together, that it may. 
apptar how they influence cach 
other ; and a part, that we may 
knaw, for what cn4 cach. 1s 
impregnated with thoſe Nitrous 
Particles; and bccauſe when 
we are acquainted how it alters 
each ſingly, it will better ap- 
pear how they influence each 
other; [ {hall rſt conſider them 
apart. 

The Effects then, which we 

has Ef-#s the PErceive the Ni- 
fir kazth upmm the tre of the Air 
M49: $99 hath upon our 


Biood, 
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Blood, and the Alterations we 
a:e {enlible it produces, are ci- 
ther in reſpeR of it's Colour 
or 'Hear. 
. That the Airalters theColousr 
of the Blood , 
and ' makes it. 
more \florid ,- is 
very plain in extravaſacedBlood, * 
and is fo commonly known, 
that I need not take any fur- 
ther Notice: of it, but thall 
thew/ what other Ffiects it 
eauſes in the:Blood, and how. 
Having therefore explained 
the Heat of rhe Blood, in the 
foregoing Trcatiic, and it ap» 
pearing that it is cauſed by-a 
{wift and violent Agitation of 
the Particles of rhe Spirits and 
Maſs of Blood; the way to 
underſtand, how Nitre affeds 
K 3 the 


lu reſpect of it's 
Colour. 
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the Hear of tho Blood 1s to 
confider haw it promotes, Or 
hinders, the Motion of thoſc 
Parts of Marter, which caule 
Hear, . which, as I conceive, 
and as Reaſon {cems to evince, 
is performed after this Man- 
NCrr. | 
" The. Nitre of the Air con- 


ſifting of Parti- 


.  Nive a-preſes cles, not. at all 
re no -. 5- 
Blood, inclined to Mo- 
tion; but on the 
contrary, diſpoſing thoſe Bo- 
dies they arc mixed Witt toreſt, 
except by accident, when they 
are too powerſuily rcfifted and 
oppoſed; Thele, I fay, being 
mixed with the Maſs of Blood, 
inviſcate and fetter up the moſt 
ſubtile Spirituous Parts, and 
hinder them from Motion; by 


which 
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which means, th= more grols 
ones are nioved morc ſlow, and 
the 'Heat of the Blood conie- 
quently abatcd; but when the 
Mats of Blood is fo Elaſtick, 


and the Farts of it move to 


{trong,that the Nitre cannot de- 
prels them ſufficiently,and check 
them, -the Hear of the Blood is 
incrcaled ; the Motion of thole 
Parts bcing inverted. 

That the Nitre of the Air 
inclines thoſe *odies to reſt, 
with which it 1s mixed, and 
conſequently rhe Flood, is not 
evident only by expoling hot 
Warter, to a cold freezing Air, 
bur even Plood; and nothing 
is lets dubious than that Cx- 
cellive Cold extinguiſhes 2 M0» 
derate Heart. 

Put that Nure, when it is 
not 
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not powerfu! cnoupgh to check 
and extinguiſh rhe Heat of the 
31ood, does increaſe it, I have 
beforc explaincd, and the man- 
ner how it does ict; and alfo,_ 
that it hath never thoſe Acci 
dental Efftets upon Liquids, 
except by hindring the fierce 
volatile Parts which ought to 
be diſiipated, from flying away 
through the Pores of the Skin, 
which being increaſed thereby 
to too great a Quantity, cxa- 
gitare the Maſs of Hlood too 
much, 

From hence it breily, yet 
plainly, appears, that the Nit- 
tre of the Air alters the Colour 
of the Blood; and allo (eryes 
to temper the Hear of it. 
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{ ſhall now conſider, what 
Effects it. hath = 
: "oba elts Nt. 
=_ and ye bats in the 

is ' Secum of theBloode 
we may but com - 
pare it to Milk which differs 
only from Chyle, by being leſs. 
impregnated with Oyl, it 
Will be manifeſt, rhat. it preci- 
pitates the Watry Parts of the 
Serum; Which joyning with the 
fixed Salrs of the Blood, dif- 
poic them to be ſeparated, and 
carryed off by the Urinary 
Paſſages. 

This is fo ſirong] y proved, 
both by Non-Natarals and Mc- 
Cicine, that to dery it would 
be to contradict Reaſon, and 
plead Ignorance of thoſe Things 
4 1s almoſt impolliblie for us 


y 


not to take rotire of: for if we 
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fit by a Fire in a cloſe warm 
Room, aad drink a good Quan- 
tity of Beer, which is not very 
ſtrong; it preſently, if we go 
into the cold Air runs oft by 
Urin, beſides nothing in Me- 
dicine, is a more known and 
commonDiuretick,thanSal Pru- 
nel. which is puritied Nitre con- 
centered and condenſed ;and it is 
no leſs obſervable in an Experi- 
mental Obſervation of the 
Famous Dr. Lower's who in his 
Book de Corde, takes notice, 
that as much Serum 15 preci- 
pitated in a ſhort time after we 
riſe from Bed, as in the whole 
night, when we are leſs afie- 
cted with the ambicnt Air. 
How Bencfticial Nitre is in 
Precipitating the Serum of the 
Bloogd,and what Advantages the 
Animal 
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Animal Occonomy receives 
thereby, I ſhall not now en- 
quire, yet how inconfiderable 
a Part of it's Office ſoeyer it 
may feem, yet if it be duly 
weighed, it will appear very 
uſeful. 

From what I have ſaid cons» 
| cerning the Alterations made on 
the Blood and it's Serum; I 
ſhould now proceed to conſider, 
| how they influence each other ; 
but ſince as much as is ſufficient 
for our preſent Purpoſe, may be 
gathered from what hath gone 
| before, it being plain that the 
| cool Serum Will help to temper 
the Heat of the Blood, and 
' vice verſa; I ſhall wave a fur- 
'! ther Notice of it here, and 
' ſhould rather ſhew; Thar, 

The Lungs perform many 
more 


| 
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more and conſiderable Offices | 
in reſpe&t of cach Part; Bur | 
ro explain them would not only | 
be to treat of the Lungs, bur 
the whole Body, and the Ule 
of all the Parts; which being 
not my preſent Deitzn, I ſhall | 
omit giving an imperfect Ac- 
count of them, becauſe they 
are ſo interwoven mutually | 
with one another, that they | 
cannot truly be underſtood, 
without an Account of the 

whole. 


